SMANSACTIONS. 


ee Society is not responsible, as a body, for the tacts and opinions nadvanced r 


gineer to the late Major ©. Post, was to 


a investigate the subject of movable dams, as as applied in in Europe and hee : 
this oc country, with a view to their adoption on certain ‘small rivers im. 


in investigation resulted in 1 the accumulation of a 


of material from widely s scattered sources, in treatises, 


pamphlets, s, magazine and newspaper r articles, etc, P and valuable in- 


| from. observation of the in use on n the end 


in yin detail, of shes needle dam recently completed by 

the author on the Big ‘Sandy River at Louisa, Ky. and incident- 
ally to make a plea for a a more satisfactory solution of the problem of on 


— 
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object of this paper is to digest and present the intermetion 


4 


5 which all 


thane of the weirs conform closely to the bed of of the river and 
rally considerably higher than that of the pas: pass. The forms of clos- 
are many, and frequently vary on the same dam; for instance, the 


the case; how 


tofore mentioned, in 1 this country 


> 


OMAS ON D 


4 river improv ement by the construction of dame of 
Bee 


Classes _—Movable dams m may rbe divided into 


lift 0 on American rivers. poe 


pa (2) those by the force of pac 


mong 


the fir first ‘class m may be named = the e various types o of trestle and wicket — 


dam, like the Poirée, e, Chanoine, Boulé, Cameré, ete., while the second _ 
class | comprises the sev eral forms of bear- trap, ap, drum-y wickets, etc. a 


The tirst class is practically the only one so far “applied t to navigable ae 


rivers, and its application hes been confined largely to the wishes of 


-Chanoine and the trestle and needle of Poirée. In » general these dams 


_ are constructed in two or more sections, in addition to the lock, _ 


: 
dams must have. "| One of these i is for navigation, called the — 


pass, and one or more for ore passage ge of surplus wa water, called the weir, 


The sill of the pass is generally placed below ‘original low-wehe mark; 


pass may be of wickets and the weir ‘of needles, or the reverse may be 


ever, there are many dams wholly of f wickets, but aanty 


- so far as known to the author, wholly of needles s except the one here- j fe, 


r More than | one type has s been applied, even on the same part of of a 


for instance, Suresnes, ‘France, the pass is is s closed by 


urtains. 


middle to: a a horse connecting withs a floor and to a ‘prop which 


rests against a shoe on the floor. a The removal of the ‘support of the 


Prop permits the wicket to fall with the mt 
tie _" On the smaller rivers, generally, the Chanoine wicket aa come 


into use for at least one part of the dam, and in almost all cases ee 


dams are » operated i from | foot- -bridges 1 made of Poirée trestles; practic- 


ally a double construction. Formerly Chanoine dams were raised 


froma boat, but this method has been s superseded by the am bridge, 


against a sill in the river-bed at the bottom. ‘The trestles are 


— 
— 
— 
iE 
— 
— 
2 The Chanoine wicket is a heavy upright door hinged belowits 
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4 
— 
—  — 
— 


4 
MOV ABLE DAMS. 


Bie from 3 3 to 4 ft. apart, a 


being p! 
nects all ithe trestles when “Then needles are generally of smell 


dimensions a1 and are placed by hand. ‘The Boulé gate and Cameré curtain 
"replace the the needles s by si small gates curtains resting directly against 


the trestles or against uprights leaning on on the: trestles. In the overhead- aa -s 


bridge dam the supports are al all drawn up to to the bridge when not 


use, and their bottoms rest against a sill in ‘ie river- “bed when i in use, a 


Object and Advantages. —The solution of the problem. of improving 


‘rivers of moderate flow can can \ be ati attained most satisfactorily by the « con- 7 


a en of heavier parts to hold back the | water, and heavier ges em 
which to to perform the operations, t than are now in in use. 


ae purpose of f movable dams i is to conserve: es water in a stream during 
¥ the season of medium flow, so that navigation m may goon aninterrapt- < 
ed edly through the lock, , and nd restore the stream to its natural condition 


(by lowering = the dams) upon the approach of sufficient water 


2 at In the latter respect, movable dams are a great improy ement over ro 
dams, in w which | navigation must through t lock al 


ever, seems to lost sight of, is that at they are applicable to 

higher lifts, ‘because they do not raise ‘the: level the water during 
i freshets above its accustomed height in the original condition of the | 
hile this is a fact, yet these dams have not | been applied 


even to equal lifts with those bendy fixed dom, and their g greatest draw- Pe “i, 
ie back has been that their cost was far too great for the amount of river i 


de considered until have been to lifts at least 


qual t« to those which would be given to fixed dams at the same points, 


Jey a In many river rivers: where the banks are of f go d height, it is believed | a 
to be possible to reduce the | number of dams to half that now pro- 


“posed, and still adhere to > types which have had trial 9 and are 


sustains: a a head o of 12: 12 ft. for months, and yet it is maneuvered with 
ge appliances and with a as great facility : as ere i the needle dams of aa 


ossthe stream, 
= 
= 
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THOMAS ON MOVABLE DAMS. fal 


Its operation would be quite as s easy 


witha: a much greater depth on nthe: sill, Prov ided the lift was, not : 


he here ample time for the vers, , and the = 
dam n is already i in use for high dams. <2 


author dows claim any expert’ Knowledge on subject, 
a and maturer thought, “but has suecessfully applied 
as above stated, and his investigations have convineed him 
=. that other systems may be applied to much higher lifts than hereto- ae 
. 3 fore, w with vast economy in the first cost as well as in the future opera: : 


su tion and maintenance, and to the great benefit of navigation, which ae 


will then not be troubled by the dels ay and danger incident to — 


their maneuvers are attended more or less danger, and this 
a jection should b overcome in designing ¢ a dam with high lift. iia! 3 


The greatest to life occurs in lowering the dam, w hen ‘the 


7 water is turned loose and forms a raging ng torrent from which rescue 


would be and this work not take from a 


substitution of suitable appliances on the masonry, ond, 
where possible, the raising s should also be done with stationary ma- 

but where this is is not practicable, it should at occur in 


yl (1) The head of water sustained should not be less oon then that advis- ; 


for a stationary dam at the same point. gh 


(2) The dam should be capable of being “operated by the regular 


employees | and appliances, ‘both in lowering and raising, under full 
head, in in whole or in’ or in without to to the operatives, 


| 


— 

ereased to 12 ft., with wickets 18 to 20 ft. high, author has 

doubt, particularly if a suitably designed tripping device is used 

|j§§ which will admit of a more rigid prop and horse construction. 

— 
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j- |. Kgsentials.—The study of this subject has developed in the author's 
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(3) Thee should b be “submersible a a sufiicient extent to regu- 


The leakage should not the of the stream at 


The parts should be ‘complete in themselves without the 


on of additional means - means for sustaining the water, even in low-water _ 


6 It should not be neces essary to move any part of the structure or 


ite maneuvering appliances to points of safety during or or after its 


7) The not exceed that of a fixe 
_ As has been stated, several “ the pes of dam now in use may be ale 
to fill the first condition. he 38 is also t 1e third and 


sat cannot be met by a construction 


. bination would be necessary for the purpose, but the author is of 
the opinion that a dom made * holly of trestles which could be raised 


and lowered at right angles to the | current, , with s stationary ‘machinery, 


would very nearly meet every condition necessary to 


i Ifa a double construction must be resorted to, it should be one in 
“which is done Ww ith h oF across ‘the current » and the 


instance, a “consisting 1g wholly of trestles could first be « 


is from the masonry, and then a en composed of wickets or shutters 


‘could safely up in the quiet water ¢ thus occasioned, before 


could be 1 let The lowering of the wickets or ould. bo 


done with a suitably designed ‘tripping device, operated from the 
ey. masonry, and their ere from the 


masonry with a crab or engine : and chain leeding out over the trestles 
and being « connected successively with the wicket chains passed over 


By sheaves on the trestle heads, or in the usual | manner from the the foot- ens a 


ae or a maneuy ering boat. In many locations the use of tin timber _ 
in foundations always submerged would greatly reduce 


‘gravel in many 


495 
= 
ae 
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and the of good cement, it is possible to an 
concrete at small cost; and the whole is by its 


use, as, with it, the : formation of ‘culverts, the laying of pipes, or the _ 
For took faces and exposed it can, small additional 


a cost, be shaped to have the appearance of the finest Inasonry, and ~ 


a4 the architectural effect of works \ of this class should not be neglected. a 8 


Ornamentation is ‘not necessary, in fact, would be out of Place; ‘bat 


every part which shows. ‘above. water, the masonry, the gates, the 
trestles, the wickets, the operating appliances, the buildings and 


grounds: ‘and fences, should | be so ) designed to ‘present an appear. 


ance a at once e satisfactory from an artistic | as well a as from a a utilitarian 


While e timber may be advantageously used in deep 


rarely appear in th those ‘parts of the structure whi ich are 


_ Fase and the use of it for r guide and | protection cribs is to be con- 
= - demned, because. it lasts but a short time and is unsightly. The use 


of concrete for these structures w will about double their first cost, but ie 


their renewal will not be necessary. 
the foregoing remarks of a general character, the subject 


it now be taken up more in detail, “prefaced by a brief résumé of 
the condition of river ‘improvement ‘previous: ‘the of 


History.— —A dam is a a barrier a “way fo for raising 


,s “its level or diverting its course. s Dams are used as aids ‘to navigation, = 


irrigation, the runt of hi and fo the e t< rage of water for 
a 1 1 nning of mac uinery, or or ge 


domestic and manufacturing purposes are ‘two general classes 


of dams, , stationary and 1 movable. - ‘stationary dam is a wall placed 


across a stream affording no p assage for navigation or the discharge ae 
— stream and capable of being lowered, when desirable, , 80 a8 as to form m nO a 
to navigation or the ‘passage of f water. 
- Mil dams are said to 0 have been in use before the Christian era, ; 

and it is known that they we were numerous as. early as the 5th century, ae 


but these dams were a hindrance rather than a a help to navigation, s . 


of water an emaege over its crest. A movable dam is a barrier placed in 


they completely closed the streams, or, when sluices were 


— 
‘streams affording sufficient water, they were difficult to 


THOMAS ON MOVABLE DAMS, 
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THOM 
the fixed or stationary dam was: 


the aly one wed for. navigation pur poses. These had been i in use. on 
id 

‘ile Lot since the 13th century, and » with the introduction o: of lo of lock cks Ss i 


in the 15th century, had ‘been constructed om many but they 


aa were open to the same objection | that exists to- -day— 


avorable to navigation. Dams with navi able asses had been used 


“but the ascent of the pass was s always wey laborious and costly. The 
Bee openings or passes were ‘closed by beams lying one upon another, sup- 


ported by piles or piers at the ends, or by plenks resting against a sill 


—the principle is = 


in the riv - bed at the bottom, ant a beam apenning the opening at the pa 


‘When it was desired to open the passage, the b e beams or planks: 


removed, either one by one, or ‘simultaneously, and the water 5° 


4 
rushed through with great violence. these beams 


: 
planks were used for the “purpose of producing artificial floods, by 


damming up the whole river for a time, until the the 


‘pool ‘above the dam had been raised to a desired height, when, by 
the sudden removal of the beams | or planks, the water escaped and 
carried rafts or boats ov over the shallow Places below. The operation 
of letting ou out the water was called “flushing ” or “ ‘ flashing”; in this 


untry on streams it is called “splashing.” Some ting: 


y, forming the first: at more movable weirs on fixed 


‘The first distinct type of dam was in ‘the early 7 


ae part of the present century in the Lehigh River, i in the United States, ox 


aids 
LS and known as the bear- trap dam, but this system has not come into i 
—* use. It consisted of two wooden gates revolving on on horizon- 


and the up: up- -stream one down up- -stream gate pat. 


rested on the edge of the down n-stream gate when r raised. The dam 


‘was by water running under gates through ¢ culverts and 


“navigation Ww will follow its re- introduction on Americanrivers,§ 


Fixed dams were sometimes built with several or 


in 1 recent years, it is Delieved that results valuable to _ 4 


a 
2 — 
a 
— 
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— 
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4 
beats A dam was ry or of timber cribs filled 
— 


earth or stove, or sometimes merely of an embankment stone 


yw The « coping of the dam serv to upport 
8 a foot- bridge « carry ing a crab for ops operating t the shutters; sometimes A 
_ several gates w were placed in th the same line, the width of the opening — 


being di div ided into several bays by vertical beams, one end of which 
_ Tested o1 on the floor and the other on on the gates slid” 


were too narrow, their supports | too close, and the we 


"bridges were raised too little ‘a distance above the water to allow 


traffic to pass under them 


sg Similar to the old-time stanches were the cintinaaill poutrelles. 


the use of these, openings | could be ‘made from 15 to 18 ft. wide or 


more; and, the foot-bridge being dispensed with, » by using a sufficient 


beams, considerable could be secured i in the a 


which one end rested against beam turning on a vertical a: axis. 


escapements o: or escape pe poutrelles we were sometimes used, in in 


difficult. Openings wide enough to allow the passage of rafts and 


boats could be made by the removal of the beams. p 


opening of the ‘pass was easy and rapid, but the ‘Closing remained 


el Prior to 1834, the best type of dam known was the masonry ones _ 
of the Lot. This: was the oldest canalized river. Locks: were intro-— 


duced upon it as soon as they w ere known. Ins a distance 0 of: 160 mile 


there are wa locks swith Sized ¢ dams, having a 515 ft, The 


In n the year 1834, M. Poirée, an eminent French in 


"the needle le dam. T This invention ushered i in anew era 
UPL 
and this t type of dam soon multiplied and was improved and modified, a 


and other inventors came forward with entirely. new new ideas, som some good, 


24 percent may he imagined, ‘thei invention of movable dams i in pent 
only arrived at after long discussion of 


“successfully operatin 


3 : 
— 
— 
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secure a considerable head of water, gates were used 
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The to solved was how best: to the Passages 


easure | satisfactory for lifts of 2 to 3 ft. on ever of vesaaumeped 
with. pen rope was braced to the down-stream sid 
_ One end of the rope was 


Ares 


would float out, being attached to the ro rope . beforehand, as were ‘alo 


This, then, was the ‘status of improv ements in fixed © ae 
= when the first actual movable dam was , constructed, and it was | 


only natural that iron trestles should supersede masonry piers in fix, 


needle dams, that on these | trestles s should la on 


Porrte NEEDLE Dams. 

ler will be described the needle dam as 


France, and the United States. of other ‘parts 


Europe and but little from the French pattern. 


d 
| 


movable dams 01 on nav vignble 1 riv ers, and the which has always. 
a n most general u use, is ‘the “classic ‘needle dam invented by M. a 
§ Poirée in 1834 and first constructed at Bassev fille, France. e. Iti is called 3 
aneedle dam because the wall holds and the water is 
of needles or wooden spars ranged ‘side by — 


No dese ription be en than that of inv entor 


fen after the first dam was built, w hich is as follows: 


Fac 
other was wound on a windlass. To open the dam it was only neces- 
| 
bridge, that the swinging wickets formerly used to increase 
heights of stationary dams should actually form the dam itself in 
¥ 
. 
pl 


ie having claws at the end. needles, vesting against the 
ae _ stream side on a sill at the bottom and on the bars at the top, form the 
wall which arrests sustains t the e water. hen all the trestles 
bedded they present n no obstacle to navigation _ above the sill of the i. 


floor. Each trestle is shaped like a the two bases are 
x 


cast iron; the upper base carries the wresrett of a service- -bridge. The | 
-stream side i is vertical al, the one sloping. The 


a 
+4. 
= 
=> 
= 
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a on the lower end a cap agninst which is fitted o on one side the curved : 
¢ law of the hook which unites e each trestle to the preceding o1 one, andon — 
as the other side the end of the hook which joins it to the one following. _ 
ay Each hook is provided at its extremity with a chain which serves for . 
og working it, and the end of the chain is fastened to the cap of the pre- 
ceding trestle. In order to allow the trestles to be easily worked by two. 
‘men, they : are placed . 28 ft. apart and are only 6. 23 ft. high, 2. 56 ft. = ; 


is 0.12 ft., and the weight of each trestle is 5 249 lbs. w without the bars > a 
: and hooks | (dimensions o of the trestles of the Decize dam, built im 1836). ee 
When it is necessary to raise the dam two men take the chain which zy 
* “4 hangs along the abutment, raise the first trestle, place its hook i in the =. 
4 ring fixed in the masonry, lay the two planks on the foot- -bridge, and x 
a fasten the trestle to the coping by the front and back | bars. They 
in the same way with the rest of the trestles. The skeleton all 
‘4 the dam being up thus, the two men proceed to fill it in by placing iq 
id the needles one by one, first one space apart to break the current, — 
“44 then close together to make the wall as tight as possible. If it is de- 
ary sirable to lower the water, the two men take the needles away one at a 
time and lay: them on the back part of the foot-br idge. If it is desir 
; able to remove the trestles, the needles are taken to the storehouse, ie? 
mu bars and planks of the last bay are removed; then the hook is raised — 
; - 7 which joins the last trestle to the last: but one, and it is allowed to 
ae = mg fall, the shock being lessened by n means of the chain fastened to to the 
hook. ‘The same method is pursued with each bay. When cack 

a trestle is laid down and the chain stretched, a ring of particular con- a 
a ol struction placed at a conveniently determined distance should be on 
: the right of the le screw- ring on the trestle s still | standing; if suchis nob 


the case, it shows that the trestle is not on the bottom.” na 
Modifications. —M. de Quincerot ‘substituted for the 


them one another | w when 1 up, with them w when ag are 2 
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MOVABLE DAMS. | 


ESCAPEM ENT 
POIREE NEEDLE DAM 
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the dams o on the are thus 


= 
= 
+4 
oe 
= 
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ne mov jement a solid serv ice- ‘when t the 
are raised, in a addition | to ‘holding the trestles fir ‘ly together ar and sup- > 
porting the heads of the needles. Other m modific ations followed 
that of the bridge, and higher d were built. Thus, from 
1869, in the dams built on the lower Seine, the ‘trestles mado 


10. 82 ft. in height and placed 3 3. -60 ft ft. apart. _ ‘The introduction of high age ; 
i= dams necessitated i inv ention in another direction, ihe releasing 


the n needles, which were greatly increased i in size and weight. This de- i a 


ice e consists in connecting the trestles by a bar 80 made as to support ‘i 


povireeuinaany when the needles in that bay are allowed to fall, - 
Reguicting Weir. Poirée, the inventor of the needle dam, saw 


of surplus water so as not to ovulien ‘the needles an and foot- bridge, and te 
makes the following remark i in this ‘connection : *« The dam is accom- 


panied by a fixed weir - made level with the pool, the height | of which 
it serves to regulate, while at the same time it affords a means of pass eV 
off any sudden rise which might & come at night 


during the absence of the watchman.” 


ee: The length of this dam is fixed by the width of the river at the .e 
2 lei at which it is to be built, as it must ‘be — of | passing g the 


= 
entire» volume of water it in the the ‘stream. 


; Int the early 1 history of mor mov vable dams these regulating weirs were 


all “built | stationary, but later inventions enabled them to be con- 


"structed of movable parts, the same as the the passes or navigable 


er. For 


- tions, s, but 2 not i in the same manner. , For this purpose | the wickets 7 


M. Chanoine, which will be fully described subsequently i in this pi pap er, 


—The needles of | first dams were re made of pine, 0. 18 
square 8.2 ft, long, and weighed about 4 Ibs. when wet. 
-* ne Many later dams i in France have needles 0.26 ft. square and 13.12 ft. 
ee long. - 0 On the later dams of the low er Seine the depth of water on the i 


sills” is 9.84 ft., , and the length of the needles 14.76 ft. . Much. of 


length must necessarily stand above water and is of use ) aollely : inthe 

of the needles. ‘Their construction varies with the locality, 
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THOMAS ON MOVABLE DAMS. 
or the 3 } the engineer. Some are provided with a a ring onthe 
‘up- stream wie rope may be for the purpose 
of holding them when the dam is be others. aire held to 


wal connecting the trestles hook on the: down- stream side, 


? the point t of greatest resistance than at either end. ‘Hexagonal and wt, 


hexagonal needles, and needles with rubber up- -stream facings” a 


on alternates, overlapping each of its fellows, have been proposed 
and experimented with, but none of these have come into general use, 


made of four planks nailed together's and banded with 


iron has been proposed, and good results. 
He _ One serious draw back to needle dams has been the constant break- 


—ageot of the n needles: when en made of a size easily handled. _ This has been Be 


—- in some dome ms by the introduetion of a relieving bar placed be 

about one-third the. of the part under stress, and 
by chains, 


when upon the Sadne “which was to make 


ss trestles with two stages of needles, one above the other, but it is not 


“known that this idea has had practical application. 
The Chief Engineer of the large | needle edams o on the Marne fur- 


wished the author the followit ing, of of May 20th, 1897, in in re- 
“gard to needle dams on that. stream: 


ay The needles employe ed o on the canalized portion of the Marne for 
“ closing ; the dams are of red northern fir, from 4 ins. to 4} ins. square, * 
according to the lift, and of a length up to - ft.5 ins. A needle 
2 ofthese dimensions reachés a weight of 100 lbs., and experience has 


shown that this ought not to be much exceeded. — ~The placing and ee.” 


ug would require too great an effort on the part of the lock-tender or . . 
ES assistants, and as the maneuver would become much more complicated — ao 
nad and take a longer time, a part of the advantages of the system w ould pies ct. 
lost. ‘This was the principal reason for giving up the needles 
which measured 7% ins. by ins. ; these were used for the purpose 


4 
of experiment, but at this date they beenabandoned. 


es _ “Each needle is prov ided with shandle and an iron hook, which idl <I 
considered indispensable for the operation. In placi ing a “needle i in 
position, itis held by the handle in an almost position, 


ire being taken that the hook is around the support- ~bar; the end is har 


removal of a piece 16 ft. 5 ins. long, weighing 110 Ibs., 
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THOMAS ON MOVABLE 


x 

to enter the water and is carried around by the 
onl ‘till it is stopped by thesill. As the length of the needle from the hook x aa" 


‘to the end exceeds the length from the support-bar to the sill by 3 in, it 


tol }in., the foot of the needle scrapes along the floor just as s the = 
needle becomes upright. This takes away the shock from the | sup- 

port- bar almost completely, and assures: normal placing of the 
ae operation of removal is also carried out with the greatest 


ease. Usually a crab carried on a true k is used to raise the needle 


the current. It is then lifted up by hand the footws ay londed 


: the water, it is advantageous to use fa crane with a collar at the end, in 
- ow hich turns a balanced beam with a chain or rope at each end; this 

> ey is fixed to the car. _ The head of the needle is fastened to one of 
these chains and a pull is exerted on the other; the needle thus rises me 


is held by a man on n the footway. In many cases the 


is thus a ‘at one and the same time. some 
42 Bean the car is replaced by a simple jointed lever, and the needles are Z 4 

then carried away by hand. Hook needles thus afford several combi-— t 
nations, for the suppression of all danger of operation (which is the — 


of the system) is the of such 


had less w reight mee the s onane ‘strength. "However, bar it iron is is still use 


; on some ¢ dams. The lowe er bar ¢ or base of the trestle terminates i in jour- ion 


nals which fit into cast- -iron journal-b boxes fastened to the masonry of 


the floor i which the trestle turns when lowering 0 or the dam. 


The | posts or uprights , stand on this a axle, , and | are fastened to it it by 
I up 


means of plates of iron a1 and rivets. A cap surmounts the ‘posta and 


the brace reaches from ‘the bottom of the 


 down-s stream post to the top of the up- -stream one, and this is held i Le a 

a2 place I by horizontal braces connecting the two posts. All member 


are united by riv ‘eted ‘iron plates. A chain fastened to the top bar 


“serves: to lower or raise the trestle. 
n order to Taise the foot-bridge above danger | of ‘submersion, 


trestle is sometimes s surmounted by a rectangular framework iro 


— 
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pools have reached the same level. To remove floating needles from 
— — 
a 
— 
— 
iagonally and horizontally with flat bars, but as the construction of 
"to which the floor of the bridge 1s attached, thus forming 
nection between the trestles. The upper supporting bar of 


4 


when their simultaneous fall, is con- 

ected with the up- -stream post of this frame. 

Method of Working.— —Originally the attendant and assistant 


‘began at the abutment in the erection of dam. 


hook. ‘The clamp or hook attached to the is placed ina 
ng fixed j in the masonry of the | abutment, — the the planks of the foot- E. 


‘bridge laid. ‘The trestle is then fastened to > the coping by: the front 


; a which supports the u upper end of the needles, and the back bars bars, eer 
joining the lower side of the trestles. They proceed i in the same way 
Py the remaining trestles, thus forming the ‘skeleton of the dam 


the! force « of the o water, and, later, close e together, to make as as s tight a ws all 


iy = needles are then placed by one, first one space apart to 
hey 

can be it is desired ‘to lowe yer dam, the | needles: are 


down. 
More cinidites the following i is a description of the op operation of the 4 
Decize dam of the Loire ‘River, in France. Suppose t that at part of thedam — 
already 1 been raised, a and that: it is desired to raise ‘the: rest. The he 
assistant carries to the next to the last bay three planks and the two 


bars which are tof form the service- e-bridge te hold ld up the 


= 


while the tie te the handle-bar, and catches the 1 upper side of 


‘the 1 moving trestle between the projections on the end next to him > aan 


to the last trestle te raised. ‘then pate down the: service planks, takes 


itt tby t taking hold with the teeth of the bar those parts, of the trestle = 


heads above the cap through which the chain He ‘then 
the handile- ba 


= 
| 
— 
| 
4 
“3 
3 
‘ 
_ 
é 
ms the 18 as follows: Alter the needies have taken away 
— 


a distance of say 60 ft., » the § joins the first second 


hich the carries a ay to the bank or to a a Portion of 


it the second trestle, : and the first one o over, giving 
a twist which it. The trestle then falls, 

dragging the chain after it. The dam-tender then draws the chain up 
satisfy himself ‘that the trestle is properly | bedded, which he. doe 
means of a a ring in the chain fi fixed. at a certain Ins some 


dams the chains have been suppressed, and the x raising requires s several 


-men and is done by hook. On the may vigable passes of the Saéne, 
in which the trestles are 13. B4 ft. high, the are fastened to the 
a be down-stream side, as there is less danger of catching. On these the 
is made of penis 13 ft h one bearsat 


rails which hi carry an opera machine} e composed d of a low wooden 


This machine carries a windlass which serves to raise 


trestles. An open-t -throated pulley is is fastened to the end of 
windlass 1 rope and receives the chain of the trestle. Ins moving, 


+a _ platform supported on an iron frame and running on four cast- iron 


aoe 3 it rolls a along the foot-bridge, raising the e chain up so. so that it does not fe 
_chafe the head of the trestles. This carriage can take fifteen panels 

ity with their bars, or it will enough needles to ak fill a of 32 ft 

It is operated a as follows: ‘Starting from the : abutment, the first = 


raised ; for the ones it is down to the foot 


the wi palley ond walks o the end of the foot: “bridge. ‘He 
laces the chain through th the p pulley and stands ‘it on the 


‘keeper head with the bar which he has 1 ‘meantime 


“fastened to to the e gudgeon of the last trestle raised, thus 1 uniting the two — 
trestles. He then takes the the panel of the bridge, fitting the corner irons 
‘thereof around the corresponding gud geons, and lets it down by a a light a 

] hook. He then fastens the panel hooks and places the up-st -stream 
- when the bay is complete. _ The next trestle is raised in the same way, — ae a 


and the carriage is not removed until the load upon it is exhauste . ig 
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nd without It 
F also allows the trestles to be Placed 3 3. 83 ft. apart. | The foot- “bridge i 


i 


damped hooks to o the trestle head and restrained ed by notches om 
the ends ‘of the corner irons. i It is attached to the e neighboring } pan nel — 


by forks, which form splices and ensure a continuous rolling surface 
for the carriage. The lowering of the trestles i is ® sccomplished i in the 


a opposite w way. there 4 is consid 


i. ore as the others, is easily rolled, and is well ell adapted to joining. 2s 
The weight of one of the trestles of the Sadne is 447 in the water, 


ee and the effort of traction necessary to commence raising the trestle a 


856. 4 lbs., which necessitates the use of a windlecs, ‘In the tr at 

Port “Anglais the effort i in raising is 1 1045 Ibe. 

= As to handling the needles there is usually n no ‘difficulty. in carry ing me 


5 aa them by hand and n¢ no o danger except at night o or in’ bad weather. | The aa 
density of ‘red pine when wet is ‘about 40 Ibs. per cubic foot. 


y in weight from 4 “ 103.5 lbs., and eve en the heaviest oa 


— sup- 
porting ber ‘when they are in in position. Slightly is incline the n needle up 
stream, when the catch it and carry ‘it to an upright 
on the 


J foot to strike : against the sill and the mene against the supporting ie: 


Pe removal of the needle is done by hand by giv ing it a blow 


: nis it its hi head from the supporting bar and then lifting it t quickly. 
‘The dam-keeper ought not to make an sind: of more than 100 Ibe. a 


Tepeated several times. _ Fortunately, in the case of high lifts the a 
the pool is very much lower before it is } necessary to remove oo. “6 


‘needles. This is accomplished b y y the use of ‘Chanoine or Des Fon- 


~ taines eiietes on the weir. ‘Itt there are no devices s such as h as these, it_is 
_ hecessary to resort to machinery to lift the needles. At the old 
- Suresnes dam a windlass’ was employed on board a boat to remove 


2 all the needles, a cord rd being passed around the heads" of all of them. so, 


> 


& 
rable lateral Stress the tresties 
1 found better than T-irons orcross- 
— 
| 
| 
is used to transport the heavier ones. To place a needle, set it hori- 
ag 
‘Med into place with greater facility. Another method of placing 1s 


: 


iad 


needles were » lowered successively and | the floating ine drawn up 


the boat; enough slack was left between two upright ‘needles 
_ enable the first one to be drawn aw away ‘before the the next one was started. Bi Sp 


This method <eleo has the advantage of preserving the needles from a 
ident. Releas e by escapements consists of unfastening the support 


bars of one or several bays and all th & 
bars of one or several bays and al lowing the | unsupported 1 needles eis 


be carried away by the having been fastened d by cord 


toa a hawser, they are are drawn to. shore | down stream. T he ‘escapement ae 


used in | France allows th the vention to fall at t the same time the needles 
are re released, while the n method ‘used on { the e Meuse and in in ‘the United 7 
‘States allows the needles to be carried away, leaving the trestles and and 
foot- bridge upright. There is no reason why the size of the needles 4 


may not be very much increased under this system, even beyond that 


at ‘present attained on the Big Sandy River i in America. I ‘It has, 
4 ever, the disadvantage 0 of a high foot- -bridge and of a at the foot ot 2 


The escapement method 0 of seleasing needles hes little 


ft favor i in in France, while e wholly 1 wane in 2 Belgium, where the lift is some- << 


—The dev of the Poirée dam in France and 


gium since its invention will be the history of that dam. nih It has un- 


q dergone some modifications. As: the pai parts have inoreased i in size, they 3 


1% have more difficult to handle. the 


_ siderably 0 out of the perpendicular. : To obviate this, two. sets of bar bars - 


in the journal boxe Ww hich trestles could be ‘more 


In the first at “lle, the trestles were ase 
apart, but this number was soon doubled; they: were 4.92 ft. high and 
3. 28 ft ft. wide at the e base. 1 “i They operated | with perfect success. The 
Decize dem, built i in 1836, was 328 ft. Jong. trestles were 6,23 ft. 
high, 3.28 ft. apart. In the Epineau dam, | in the Yonne, erected in 
1837, the trestles were 6. 58 ft. high and 3. apart; he sill being 


1.28 ft. below low -water m mark. The 1 fixed weir was 5 403° ft. long, the re 
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‘THOMAS ON MOVABLE DAMS. 


to the trestles, The sill was 2. ft. ‘on the we weir 


1 410 tt. long, and the pass 158, 42 ft. long. The Yonne dams, ‘exocted 


a? from 1838 to 1842, had trestles from 7.5 to 7.38 ft. high. The Courbe- 
Dam ast, had a pass 128 ft. The trestles were 8. sft. 


xperience | has p proven the total lack of basis of the original predioe 


“a by that Poinée dams be an 


“sage for r high w water. - Their who whole v 


‘These dams erected until after alluy 


has ‘practically been carried away ‘and the water has ‘become clear. 
‘The velocity of the stream in high wat water is sufficient to carry aw away all all 4 
— 


set The » following ar are the words of the Russian en engineer, Eiduioueat 4. 


As for the Poirée system of movable dams, a system quite — 


ey known among us, both by the descriptions of ‘it which wo 
have and by some application already existing, we must confess 
re it is one of the happiest inventions of our century, rich as a 
is in wonderful inventions. Indeed it is quite difficult, especially 
after the well-known improvements it has received in the past — : 
"years, to better fulfill the manifold requirements for an artificial nav- 2 
<—— by means of dams i in rivers of of variable le levels. And it is par- 


“that thi on our rivers, whose banks are generally scantily 


Bs ours, on the contrary, ‘draw these waters from vast plains mostly des- 

titute of forests. . We, therefore, s¢ see them almost run dry 
droughts of summer, and become swollen after heavy rains. Again, 
fi the thick bed of ice with which they are covered in winter, gives rise 
pices phenomena almost unknown on the rivers of western Europe. ih sc 
x undations many miles in width occur, and also formidable ice foode ’ 
Which destroy every would-be permanent construction in the bed of 


the: river. In France the Poirée movable dams are universally ap- 


a. Journal of the Central Administration of Transportation Routes and Public 


— 
‘Of trestles Nas Constantly gone on until a height oF 10.12 Tt, Was im 
reached in the Meuse dams, and 15.2 ft. in the United State. 
— 
sand; nowhere has the bed of the river been raised. It mustnot 
forgotten that these dams are laid down so as to leave a free pas- 
ia 
4 
— 
ag 
— 
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—— 
proved, and are there in general use for the canalization of rivers, 


Here, in Russia, their inauguration on the canal sien the Dneiper to Se 
1 the ‘Boug | made an n epoch in the history of the | improvement of of our se Pa 
river navigation, an nav igation of the greatest importance for the ¢ eco- 

nomical welfare of our country, whose vast system of rivers is in 
great measure destitute of water Goring the summer season.” : 


i In Vol. XV, 1868, , Annales des Ponts et Chaussées, M. Saint Wey | 
-Ingénieur des Ponts et Chaussées, says in reference to the Poirée Dam: 


the Martot dam the trestles are 11 ft. high. ‘The: first needle 


¢ aie were joined to permanent dams raised to the level of the upper 
Hoey - pool and regulating it; as the lift was increased this became a 

ticable and the regulation | of the pool was as accomplished by spacing 
the needles. is no excessive labor required of the dam- tender 
and his assistant. They cancarry two needles at atime, each weighing 
= not t to exceed 35 Ibs. The placing of the needles is neither difficult me es 


nor ‘dangerous. The needle seldom misses the lower sill and when it 
“Ms the attendant will not be carried overboard if he lowers his hand. Rs 


the needles requires skill which is easily acquired. Maneu- 
vers from a bridge are less dangerous than from a boat. The bridge 


= 


often required. partial o opening of the | dam has never yet p pre- 
vented a boat from entering the lock. The dam is usually placed at 
the lower end of the lock. There is less danger from scour than in 
_any other dam for the reason that there is no overfall. Scour is to 
4 dreaded only i in flood times. Since chains hav ve been taken off ‘the 
Oe trestles they c can be bedded easily by | twomen and lie flat in the recess. ie 
* The sill has been raised to 14 ins. above the recess. _ As to the charge ee: 


. is 3 ft. wide and firmly held in place by ec claws. “Night work is 1 not oa 


Of unhealthfulness, this might be said of any dam whatever with equal - 
truth. In fact the needle dam is less objectionable | on this account 3 


than any “other, as as the removal of a few needles will allow floating 
bodies to pass through. He considers the Poirée needle dam n the most 
tS A _ perfect for all-around purposes yet invented. Every movable dam 
ought to form a connected body of supports to sustain a face 

for the dam, which should be as tight as possible, and which i is placed 
3 + at right angles to the current. The axes of rotation should be at rei, we 


= 


bottom of the river and should be across the current rather than with — 
or against it. The Poirée trestles are therefore logically conceived 9, Ab } 
and are also a natural support for the bridge. In systems whose axes os sa 


of rotation are at right angles with the current t the foot-bridge idea is a 


e ntirely lacking, and this must be an independent construction. 
ae Poirée needles were as small as possible in order to reduce the labor 


- ee maneuvering. — The pressure is in direct ratio tothe surface of the Be eas 


needle. Itisin accord with the enlightened judgment and perspi- 


F cacity which characterize M. Poirée’s system that the dimensions of 
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0 ON “MOVABLE DAMS. 


wa * Difficulty i in 1 placing and removing needles when the trestles 


re higher than 8 ft. 


. Danger to the men obliged to work on the narrow foot- -bridge, 
which danger increases with the sali of needles and the difference 


Pp following objections to ) needle dams 


7 costly work and which is to be dreaded in proportion to the 


Pri 4. Currents near the head of th > locks or or near the channels for 


ts furnished t the author ra ing and dese of a in 


river at t Petropolis, Brazil, belonging to Cascatinha 


which a ere ateape of ic iron bent ove over ‘the h heads end bolted | through fr from 


the u upper to the lower ‘side. The trestles are spaced 3.28 ft. between 


_ centers and are 7 ft. high. 


comprise the sdletead improvements and modifications s made, u up to 3 


the date of their construction, 1875-8. — The / description here given is is 
taken from a@ memoir r published b by the chief « engineer of the system, 
the late Martial Hans, i in 1880, ‘entitled * ‘ Mémoire s sur les Trava 


Canali sation de la Meuse entre Namur et Frontiére Fr 


"furnished the author by J. son of the engineer. — ‘ 
- General Seuetetion.» —The works include a-lock and ‘a movable d da 


composed of : of & navigation pass and weir by a pier. “Some of 


— 
tm 
— 
= 
4 5. Continual watentulness at certain times 
Unhealthfulness produced by the stoppage of floating bodies. 
8. If a long and permanent weir is connected with the dam the 
¥ danger of submersion or of scour diminishes, but the costis greatly 
— 
a Cotton 1s dam Closely resembles the first Foiree dams Dullt, 

Tt. long. It also differs from other dams in that the sill is n 
sloped to fit the incline of the needle, the latter touching | 
| 
— 
— 
il 


the. dams are above th lock and are connected with it 
paved dike, while others j join in directly to the lock ¥ wall. locks are 
aya ie Ms 410 ft. long from out to out and have a clear width ith of 39.33 ft. t. and an 7 é pay 
7 ioe available length of 328 ft. The depth of water on the lower miter sill | ig ; 
4 a is 6.9 ft. The e upper and lower sills are on the same level. . The ae » 4 


- gable pass consists of a floor of f masonry at and concrete, surmounted by i © 


‘iron trestles and wooden needles, and i is 150 ft. in length. Its ell is 


2 ft. below low water, generally. ‘The weir is 179 ft. long z and 


its sill 2 ft. higher than that of the pass. The floor is of masonry 
“aa concrete, e, and supports wickets maneuvered from a foot- bridge. 


When: up these works produce a a pool 10.17 ft. above the p: pass sill. 


those dams | situated above the lock and connected therewith by 

earth and gravel dike, paved all over with stone, there: is 

of the pa pass an abutment o of ma masonry ynry and concrete. It is 254 ft. 

tong and 16} ft. wide and 134 ft above the sill 

Trestles. —Trestles, ‘movable around a lower axle parallel to the 


. current, and placed 3.93 ft. center to center | and ‘standing 11 11.48 ft. high ot 


from the floor to the under side of the collar ‘of the movable bar, con- odie 
stitute the framework of the: pass. They are 8.36 ft. wide at the base 
| and 4.76 ft. at the top. The frame thus formed is of welded wrought- 7 
bars, a double brace of the same kind of iron held in the frame 


by horizontal binding “pieces an and reaching from the bottom of the 5 aad 
wend -stream post te to the top of the ‘up-stream post, serving t to make it 
This brace is held at t the bottom by a piece of thin i iron bent Rea 


wound the axle and bolted at the top by: two recessed and swelled con- 


‘the trestle the top of the brace and fastened bya bolt. The 
: es proper is surmounted on the up. up-stream : side by 2 a hollow tube and on 
EB the down- stream side » byt an iron post, each of which is is 19.70 ins. high — on 
and is attached to the trestle. ‘The axle which ‘supports sthe floor of 
service- e-bridge co connects these uprights, , thus raising its height t to 
Seam 13. 12 ft. above the masonry and 19. 70 ins. above the water in the — k 
upper pool. The weight of “the trestle as just. described, without 
d floor, or escape b bar, or chains, is 800 Ibs. ; the floor r weighs 200 2001bs. a — 
the bar 66 lbs. The total weight including chains i is 1 108 Ibs. Journal- 
boxes, which the axle of the trestle turns, ‘are fastened to the floor, 
the ome stream n being let into the ‘sill, and held ld by ‘screws 


a ‘bands, and the one down stream bei 
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* flared upwards toa to allow the ea easy: introduction of the journal, and | closed a 
on the down-stream side by 1 a vertical back which receives the shock = 


poe of the trestle and prevents t the |: latter fro from yielding t to the force of the = ms 


water. A key i in transversal al openings the cheeks 
‘of the box holds the journal to its place, and this hay can placed 


sa sheet-iron floor connects the trestles and saa rigidly 
together, revolving ‘around small axle one end, a ‘and at the other 


in two double flared i in n the shape of a 8 foot, 


follows: When it is to them it is sufficient to lift 
i floor or (after h having removed the > keys) and push t them toward the pier, 


- ‘when the trestle will fall gently upon the masonry below, its ‘motions 


being retarded by the action of the water ‘upon the sheet-iron floo 


: . 7. ca The raising of the trestle is done by the > help of a portable wineh; t to 
facilitate this maneuver all the trestles are connected by chains 
suite suitable leng which are m m nade to the aude: of each piece of 


‘middle of ‘the « cap the p preceding trestle, ‘The e operation 
- ish begun at at the lock ore abutment end » the w winch being f first fastened — 1 


to masonry to ‘bring uf up the first trestle. e. When this one is in 
place, and the properly attached to the masonry, the winch is = 
moved to it, and second trestle is. ‘Taised, its: chain having been 
a 


brought to tot the surface e by the first 0 one; ‘the o operation is repeated, the 
foot of the winch-frame resting « on the c cap ) of the one that precedes it it, e 
until all the trestles are i in place. 


<a? The chains used for raising Di trestle are divided into two parts, g 
one of hommes is fastened to a trestle and the other to the floor of <a 


“united. They are separated when the | trestles are standing, 


the turning of the clamp: -bars. T The eseapement (invented 
A > Kummer in | 1845) i is described as follows:. At the top of each trestle, = 
above ve pool is bee bar, movable around a vertical axis 


— 
— 
— 

a 
| 
— 
— 
— 
— 
— 
32 az two small keys. The floor is 3.60 ft. wide. Connections are made | 
: - imi thecap 
— 
— 
= 
— 


J 


THOMAS | ON MOVABLE 


formed om welded on the trestle neatly in the 
“tion of the up upper “post; ‘the other end of this bar rests a against 
— ‘rest- post ( poleau- valet) placed inside of the tube of the ) pre- Sere 
ceding when i in this the movable bar forms the: 
"support 
_ jection of of tl the s sill ab ove | the oor. 
The rest- post, against ‘whieh: the es end of the movable is 


supported, is cylindrical for the whole height of the tube in whichit 


enclosed, the part that corresponds to Ge end of 
i ‘movable bar; . this part i is notched and has the form of a a half-cylinder. 
tube also is note shed as to leave a free for the end of 


- reason, is true of the rear end of the walite of each movable cane 


Ang we head of the rest-post, which pr rojects above the tube, is squ: 


a8 DL 


As 


‘The movement in azimuth is. limited to: a quadrant by a set-screw 
which travels in a slot cut i in the tube. | ‘This ‘screw prevents: vertical 
movement of the post also. The movable bar i provided with a pro- 
jection on its lower. side which strikes the trestle, and limits its 
2 
es pci: Tests of i iron for the trestles w developed the fact that a rectangular a 
-section is ‘the best. ‘Channel and T-irons were put together in 
but showed less” strength. Those selected sustained 
force of 638 Ibs. applied at the base of tl the: tube, and t this. without 
springing the frame permanently o out of shape. The maximum m normal 


and ins. . uniform width. ar are 433 ins. s. thick at the of 


3 maximum pressure, and 10i ins. each way therefrom. They are i ins. 

at the bottom and 3} 

; oe is 9 ins. long, ¢ ending i in a a a ball ‘with a view v to handling. f° It is | provided 

an eye, through w which passes tl the Maneuvering ‘Tope W which holds 


knot in one end of the rope holds it in 1 the eye of the 


The needles weigh each 55 Ibs. and withstand a test three 


maximum lift. 


on as great as that | to they are subjected in n the dams of 


| 
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THOMAS ON MOVABLE 


When desired | to: remove the needles the of ‘any 


Foe attached to a main hawser which is tied at one end to the pier or shore, 4 


the Kummer p= is turned, allowi wing the needles of the 


needle b by the head, slides it horizontally to to proper oper position, and 


allows: it to o strike the current, which ¢ carries it into place against the i 


Wickets. —Chanoine wickets are used on the weir. ‘There is 


teste foot- -bridge above the wickets from which the latter. are ‘raised 
and ind lowered ed and the height of the pool r regulated. There are thirty- 


nine rine wickets 7 ft. 4 ins. high by 4 4 Bi ins. wide . The space between 
‘consecutiv ve wickets is is 4 ins. Ita may be | - closed by a board in ewan 


water. When up, the tops of the wickets reach the level of the upper 


The supporting the ‘wickets is quadrangular in shape ar and 


made of wrought ii iron. The Upper and lower cross- pieces extend ree 


"yond the uprights, terminating in journals. The lower ones work in. 


cast- -iron boxes on the sill, and the upper ones in wrought-iron box boxes 


“whieh one ‘bolted to the upright timbers of the wickets 
slightly above the lower third. | The c: cap of the horse has two wrought- an 


iron flanges through which r runs ol bolt which joins the prop to the 


“horse. The wi wicket has two a axes of of rotation, on one the the other 


when the wicket is raised. "When the prop is 1 removed from a its 


Port, the pressure against the wicket fo forces. to fall. 


"and a by the prop and boxes, in order to allow the tetealan, her to towesk 


_ The wickets in the Meuse are provided ai flutter valves or nail ne 


papillon. They are set in the central portion the chase, and when 
they form an angle: of 45° with the wickets. The p he purpose of these 


is the easier regulation of the pool. 


The mein: is te by an iron tripping with } projec: 


a 


tions. These projections s strike the | props of the wickets transverse! versely 
in succession, forcing them aside from the. hurters. — The tripping isa 


is operated by a capstan in a well in the abutment. ‘The 
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oN MOVABLE DAMS. 


“The wickets are — from the floor by a * posta windlass set on on 
the foot- bridge. chain attache 


attac is 
apped around the windlass, the around axis 

the prop drops into the hurter (see “*Chanoine ‘Wickets,’ for Py 


“elaborate de scription of the foregoing). 
‘The wicket when upright is permitted to swing 21° ‘sround a. 


—uppe upper axis. When the water rises 6 ins. above the normal level of 
F ee the e pool, the wickets swing. . ‘They remain on the swing until th the pool 


falls suficiently t to allow: them to themselves or 


ping- well, a flushing apparatus fo for running the ‘upper 
into the well has been devised. it ‘consists of a 4-in. pipe built 


_ into t the masonry, provided at the top with a valve, and at the bottom tom 


an elbow. grooved collar permits the elbow to revolve 900 


and to reach all parts of the ma ry with | a 
forces the débris out of the well. 
Manewoers. pers. —To raise of the 
F pass are first raised when the water has reached its normal level a 4 
about 8 ft. 2ins. above low water. Next, the trestles of the weir are 
raised by a windlass. The wickets” of the weir are now raised, 
on the swing by fastening each chase. chain to its trestle. 
the river falls, needles are inserted suficient to maintain the normal 
the upper pool, u until the whole dam is closed. The discharge 
now overflows the weir; the wickets still being on the. swing. As Asthe 


stream falls, the wickets begin to right themselves spontaneously, a and, 


inter, the dam- tender pulls the balance into place with his boat-hook. 


swing; sets of needles. are allowed toe cape sufficient to the 
‘The bays are removed ii in systematic 


| 
= 
= 
| 
— 
| 
— 
= 
_ § Tess, these are closed by a pike pole. Finally, the joints of wicketsand tits 
§ needles are covered; reducing leakage to a 
a regulation of the pool is done by the flutter. valves 
>, 4 
a 
| 
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uh rn hen the lower pool 1 ‘rises to within 16 ins. of akin upper, all 


escapements are turned. The trestles are let down, and the wickets 


are lowered with the tripping rom ‘Last of all the trestles of ths pass 


—All wicket ‘dams must be _ lowered sooner and rais 


\ on the Meuse were lowered twice betwee een » April 17 th, 1877. and xual 


on 4 1878, and and they rem remained down seventeen days ) in al 
i a dame at Le Plante, Tailfer and Rividre on the Meuse in the cme 


teen on days The former i is also a tighter dam 
tl The cost per running: foot will av erage about $100 for the fixed and a 
ie. $40 for the movable parts for the pass, and $70 for the fixed part and sg 
i 
$75 for the m movable parts of the weir. 
Escapements.— —The most ‘important improvement so far made 
on needle dams in Europe it is, , without doubt, the ‘application to the 


a trestles of the method of escapement of necdles invented by. 


a - Kummer, at that time Chief f Engineer of the Meuse Improvement i in 


er UL 


the Province of Liege. It has worked ‘with | great § satisfaction for over 

fifty | years. a By the use of this invention alone has it become possible Ra 
es to employ needle dams of high lift lift abroad, as it will always s be easy, 
aat whatever the lift or the length of the > needles, to open tt the dam; for, 


ver rs 


by this ‘system, it is ements of the water in the upper = which 


ear prans use, or in process of construction on the Meuse, above the 
illage of Rivire, create pools with depths of 10.17 ft. on the sillsof 
nav igable passes, which is “more than is obtained by any ry needle 
&, dam in France, we are convinced that we have not reached the limit a 
es at which these dams will cease to work properly and easily, providin 
allways that the trestles be supplied with the Kummer escapement.” ie 2 


Increase in Lift- —In a letter to M. ‘Malézieux, dated September 


30th, 1876, the same engineer has the following remarks to make: 
aoe You do me the honor to ask if I I am « convinced that a man, suit-— 
ably chosen and exercised, could | carry and place in in position noodles 
a for a pool of 13.12 ft. above the sill. ee 
we I can answer this question i in the he affirmative. — This answer results 
La’) from the experience acquired in maneuvering our high-lift trestle 
dams. These dams have, as you know, an actual lift of 10.5 ft., and 
ae yet the needles of these dams are carried and placed in ae with | 
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‘THOMAS ON MOVABLE DAMS. 
such a facility that Ie am convinced that their dimensions ere 
notably increased without departing from practical conditions. que 
add that needles for a ‘pool 13. 12 ft. have been i in use 


“«The Pontoise dam consists of (Ist), a pass 41 ft. wide; an 
= fixed part 262. .4 ft. long, reaching t to the > right- rhand wall of eS ’ 


_ island. The pass walls are 17.22 ft. high. © The floor at the upper 
ead has a recess 4.75 ft. deep. ar service-bridge of two beams con- _ 
nected by iron straps, 3.93 ft. wide, rests on a sill fitted into recesses — 
made i in the face of the walls. r ‘This s sill is 4.1 ft. below the crest of 
the walls and 13.12 ft. above the floor, a height which corresponds swith 
7 the height of an average rise in the Oise. Needles serving to close the 
‘opening rest against the ‘up- -stream edge of the service-bridge and the 
lower re recess in the floor. ~ These | needles are 14.76 6 ft. long a and 4.75 ins. — 
ae square. In the upper part of each needle isa hole. In order to 
engage a needle from its points of support, the lock-keeper inserts a 4 
___ lever in this hole, and, pressing it down on a block of wood which he _ 
] oR has placed on the service- bridge, he raises the needle until it is re- 
leased from the lower recess and is carried off by the current. But, 


the head of the needle i is retained by a a rope, it is Sec a back up 


1845, was one- armed, and, he made the open- 
ing in 25 minutes, as regards the raising of the needles, and the clos- 
ae: ing in one hour. | This dam has worked perfectly for 1 nine ; y ears. - ‘The a 


3 os the Pontoise dam should weigh about 92 Ibs. If the pool 
13.12 ft. had no counter-pressure down stream, the needles of this 


Gi 


“Tf Thad to build a needle dam, with a 13.12-ft. pool and no down 

stream pressure, would give the needles a shape of uniform strength 

Similar to that I used for needles in the dams of Hun and Houx. 

Se These needles would be 15.25 ft. over all, including the handle; 4§ ins. 

wide throughout, and 424 ins. thick for a distance of 10 or 12 ins. each 
tide of the point of greatest pressure. _ This thickness would be re- 
ey duced to 334 ims., or even 3} ins., , towards the two ends of the needles. 

The weight of outh a needle would be about 90 Ibs., and would be © ak 

= lighter than those that the one-armed lock- “keeper at Pontoise handled i 


_ “IT should add that in a river like the Meuse I would propose the use Mies 
of ‘needle dams with 18. 12-ft. pools, only o1 on condition that there ia r 


tie. 


2 
— 
— 
Z at Martot for a pool of 9.84ft. This strain is exaggerated even for a 
= 
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THOMAS ON MOVABLE DAMS 
ail ; . be added a wicket weir of sufficient length (spillway) to regulate 1 the 
et, 4 pool in ordinary conditions without making it necessary | to maneuver we 
the needles too frequently. Without this condition I should fear thet 
a a needle dam of this height would not be tight. The trestles, also, 
should be fitted with the Kummer escapements, for I do “not think it 


which take the | pressure from a 13.12-ft. pool. 
 - But I am persuaded that, with the use of a regulating \ wicket-weir ue 


; ot of suitable length and of trestles with Kummer escapements, we Leet 
ss avoid, even with a %. 12-ft. pool, all the drawbacks generally cited 
og against needle dams, and the fault of leaking. hh 


Sandy. River. —The original of ‘this was to 


" deseribe the new needle dam at Louisa, Ky., on the Big Sandy River. we c+ 


in order to compare it with dams of this type abroad, it was nocemnili ; 
— to touch upon the Poirée needle dams of France, where they origi- 


nated and have been | ‘extensively built, and of Belgium, where they ns 


have been considerably modified and applied to greater | lifts. ” A com- 


parison with its principal competitor, the -Chanoine wicket, then eas 
seemed desirable, so that the scope e of the | article wi dened : as it ad- 

‘eateaall: - After t this much had been done, it did not seem fair to omit 


‘ mention of other mov able dams in use, and, finally, it ws was de- 


lied or 

‘ the chief object ot: the paper—the description of ithe first 

e American | needle dam—has ‘not been lost sight of, and it will now be ee: 


‘This dem we was: completed and opened, for public use January 


= 1897, and has been in successful ‘operation throughout th the past yea 


wat 


‘ticulars ‘The needles ar are much and heavier, ‘the style o 
trestle much lighter, and its construction. much cheaper, 
methods of operation of both trestles and needles are entirely new. 
head of water sustained considerably exceeds that of ‘movable 
of the trestle or wicket type known to the ‘author. mer 
features ‘winter isaportance were in the design, 


— 

— 

pe sss from 1.96 to 2.30 ft., and the screen of needles of this dam is rendered _ 
ce Le perfectly tight by grass or weeds and a thin coating of mud, which — 

the water has brought dow 
| 

— 
— 

Its desion Tradical departure OF in many 
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ON MOVABLE DAMS. 


“sonry vend part. of ‘the stationary dam wer were, built under direction of of 


th the late Major James C. Post; . the original project, for a movable dam 


= was s decided upon by a a board engineer “officers, consisting of 
Colonel William P. Craighill, Past- President Am. Soc. C. E.; 


Lockwood and the late Captain Thomas Turtle, and the plans 
were prepared and the substructure built i under the > direction of of Major 


Lockwood. Later, a ‘board of officers, ‘composed of Colonel Amos. 


Stickney, Major ames Gregory (since deceased), Major D. W. Lock- 


the were and executed u under the 


in local supervis sion of the work since its inception. In the prepara- 


of the drawings, calculations and translations of French 
upon the subject, as well as in the construction itself, , the author desires — 


ee acknowledge bh himself greatly indebted to Messrs. J. M. G. i 


The followi ing is substantially a a report* of the authot 


~ ted and still convey a complete i idea of the construction of the works yo Be ; 
Ttis probably not out of place to state that author recom- 


& 2 "mended a needle dam for the pass, and wickets for the we weir, and that 
a majority of the last board reported favorably upon this combina- 


3 tion. As the first board had needles for the dem 
“3 “and two members of the last board were in favor of the idea, the Chief 


be the su 
; those the Great many years, , decided upon 


both pass and weir. 
_ ‘There was no preced edent 
“adopted, and if the engineers this country wait for a precedent, it 
* Report of the Chief of United States 1897, p. 2584. 
= 


The plans of the lock were prepared under the direction of the Ito 
— 

— 
| pleted. wi issi d additions as seemed advisable, and, 
i 
| 


n for fifty years, only to small 


Location. n.—The lock and needle dam’ which have re recently been 
pleted and put into > operation on the Big Sandy River, near ‘Loui pus 


Ky., are situated just below the je junction of ‘the Levisa and Tug 


Rivers, which, “uniting at this point, form the Big Sandy, which” 


4 


i”. empties into the Ohio 26 miles | north « of the junction. - The ‘Levisa is 


navigable by steamboats during good part of the year for a distance 


‘of 100 miles, and the Tug for 60 miles, eyond these points (and ‘all 


along these streams during low ied push- -boat navigation i is beams 


carried on, so that it may be said that there is generally « a means eans of a| 
transportation for local freights throughout the year, except in 
ia of extreme low water, which are usually of short : duration. ibs i 


Character of River.—These two streams with their various tribu- 


taries traverse a mountainous territory, the ‘soil of which is is greatly : 


‘impregnated ‘with sand, which | conditions are © favorable to 0 frequent 


oe which often become a source of trouble and danger to wie 
particularly on the Big Sandy itself, where: the backwater from the 


Ohio reduces the velocity of the current, and ¢ causes the formation of 


. sandbars and snags. The steep slope” and the porous nature of the 


‘soil are unfavorable to the retention of weber for the dry season, jand 

the low-water r discharge b becomes quite small. . The system of regula 1 
i ten and maintenance by which these streams are made e navigable for 
a portion ‘of the time, is insufficient for the increasing demands sot 
ee and it is only by canalization that they can | be rendered — ce 
even fairly satisfactory, and even ‘then and leakage may 


partially defeat the objects i in view. un rat 
Conditions to be Satisfied.- .—The greater of the present 


merce is 1 either in crossties, staves or spokes. There is 
: + “ed large undeveloped coal field which it is expected will greatly increase 
= —- river trade, and the principal ojos of f the improvement instituted ps 


a 
by the construction of this dam, is for the transportation of this coal go) 
the Ohio, where it can find a market. In determining the e character — 5 


%, 


of dam to be built it was necessary to consider the present and pros- 
pective demands of this commerce. To construct a stationary dam 4 
a we would make it imperative fo for everything to pass t hrough | the lock. Aaa 


‘This would be most injurious to the timber interests. There are : 
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are 
times when rafting are infrequent, and rafts 
om awaiting sufficient water to reach the Ohio. Even when a the lor long ar 


‘ delayed rise comes, it may be of short duration. . In such ca cases: ~ 


delay a few days a the lock k might mean the failure to reach the 


same eargument applies to of coal in 1 barges 
formation ofa pool will g giv ve ample depth o of w water in which to load oa 4 
the coal as fast as mined, and a safe harbor pe holding the barg es. 
is to go out to the Ohio whenever there is the necessary 


depth below the dam. There are many ‘summer rises wherein this 


- depth 0 only lasts a short | time, and should ‘it be necessary to pass the _ 
barges through the lock, the delay i in so doing might s sometimes p pre-— 


vent their shi pment as we as well as retard Tafts ts awaiting lockage. — 


; water of the pe pool. . Should bars form at points where the depth of cs 


rAd 


Ret Original Plan of Improvement. —The original project was for a ee 


masonry lock with a fixed dam mae of timber filled with stone, 


form in the pool the safety of navigation. 


4 leading | to its s adoption ar are e thus — wattle Major Wn. E. Merrill, Corps ad 


a great ‘deal of good to the rafting interests can be ‘jase by a 
“Miicnenne of the present method of improvement, but no radic 


3 improvement is possible without the construction of locks and = 


‘The large deposits o of excellent coal on this river will undoubtedly at 
; some day lead to the establishment of a system of slack water in order 
a “The amount of shifting sand that continually flows down the the Big 
Sandy indicates beyond all doubt that the only way | ay to secure a per- 
_‘Manent i improv ement is by the construction “movable dams, com- 
- Mencing at the mouth and extending Spores to points where the 
moving sands have become manageable. If permanent dams are built — 
in the lower river, the sand deposits will ill ultimately reduce the depths — 
Y available for nav igation, but with a succession of such dams there will © 
be such a reduction of slope in the pools as will, in spite of the sands, — ie 
2 maintain in the channel a greater depth than is now found in the © 
ae river st the season of low water. In other words, , per- 


* _* Report of the Chief of Engineers, 1879, p. 1354. 1 
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res 
manent will notably i improve when frst bail 


«* If movable dams are built, all danger from deposits of sand is re- 
inak moved, because the river will be as free during all stages of over 6 “$4 


nf as it it is now, and the sands will be washed down ‘stream just | as they Z 


+ ais are now. The e only objection to to the immediate construction of mov- 
“al able dams is that they are much more costly per foot lift than fixed 
o dams. The greatest lift from | pool to pool at present (1879) practicable 

with a ‘aaa able dam is 6 ft., , while 10 or even 12 ft. is “not excessive 


‘The method which I would recommend, in view ofall the circum- . 
e stances connected with this river, is to build a series of fixed timber 
_ dams with masonry locks, , with a view of ultimately turning thi the fixed ee 


7 “To accomplish this I would take 12 ft. as the eae a 


ties? This would make it necessary when these dams were made 
- movable, to interpolate a new movable dam between each pair of trans- ee 4 
- formed dams. If this system were carried out, when it became neces ant 
sary to to make the changes we would only lo lose ‘the cost cost” of the timber — i 

oe dams, : as the ‘masonry locks would be used in connection with the =| 

‘movable dams. The total cost of the system would be only slightly a 

- increased, and we would have the advantage of the immediate use of sa 
= the cheaper system, and the additional advantage of testing by actual © 


experience or not fixed dams wold answer, or of them 


ance is coal mining, an interest that fully Santee: national aid, as ree 
whole country along the Ohio and Mississippi is interested in having 
1445 cheap and reliable supplies of coal. The present greatest drawback ea 
are to coal mining on the Big Sandy is the lack of any pool of — water 
in which loaded barges can be stored during low water. The first 
Me Work, therefore, that should be undertaken is the creation of a pet 
4 that will be a benefit to the m mining interests, and to as many othaas oF 


ss ** Tt is evident that the proper place for this dam is just bien the 
junction of the two forks of the ‘Big eens a and i in the vicinity of of ee 
‘an Ww ork w under this project was begun i in 1883 and carried 1 forward. pts 


intervals under various small appropriations for several 


_ sulting in the completion of the lock, abutment and part of the fixed =. 
dam, when, in 1891, the: project for a fixed dam was abandoned and 
fora movable dam substituted.*§ 


Report of Chiet of Engineers, 1892, p, 2102. 
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Modified Plan of —It w was these “special and difficult 
i et “conditions which in the ‘first place caused the project for a stationary 


parts 


be abandoned, and i in the second led the modifications 
s had be een 


on its construction. "The result is that the works as finally com- 


increased. by the nv numerous rous alterations delays 
f the 


ithe plan of improvement as finally was a lock o 


ine ft. on ite sill ‘anda a weir heving 7 ft., both by needles supported 


dams which would most nearly satisfy 

this river, astudy: was made of existing works of like « character 


in this country and abroad. . The navigable rivers of ‘France, with a 


ingle exception, the Rhone, are improved with movable dams, sev 
systems being i in use. . The e needle dam of Poirée and the wicket of 


the two principal types, however, 1 but the 


tee dam i in which all sspaepine: when not in use, are > pulled up pi 


te a bridge spanning gthe stream. In this form of dam, curtains are ee 


for back the water, although other means of closing ‘may 


needle: dam i is in and h greatly i im- 


Are 


se in France. In Russia, quite an extended application an 


oulé gat ed been made, and needle dams are also much liked. 
in, the OV rerhead- “bridge dam, ¥ with | gates. instead of curtains 


— 


. has been applied. . In Germany , there are some drum-wickets 5 
ote ‘eens size in use. Intl the United States, there was but one type, the — 
" ‘Chanoine wicket, ¢ either in the original form or as modified by M. Pas- 


ee queau at the La Mulatiére dam in France. _ The bear- -trap, the pioneer 


movable dam, and ‘American invention, has been neglected so long 


tried under such unfavorable « ‘conditions, that it was scarcely men- 


in the discussions of dams a few years | ago, 


an 
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‘THOMAS ON MOVABLE DAMS. 


of promise; bute as they h have had: no application, 
they were not seriously considered j in the study. 2 In deciding between ae 


(1) The unprecedented lift sustained on bridge dams). ik 
a (2) The sudden and unexpected rises. 


(3) The great a amount of drift carried. 


> 


(4) The unusual quantity of sediment vistas 
{5) The great difference i in level between high a1 and low water. 


} si za The high lift was considered unfavorable to the use of needles;the  _ 


sudden 1 freshets to any form requiring much time for maneuvers, like 


the Boulé gates or Cameré curtains: "with trestles; the “drift, and ‘= 
sediment to any system havi aving trestles; ‘the the height t of f high 1 water and 


the banks to bridge dams and ‘the ‘small indies of the river to eS % 


-wicket-dams of the Chanoine type. 


dge ds san d gates and curt b di ticab 
«Brig ge dams and gates and cur rtains | peing considered impracticable 


{ 
this location, at least as constructed abroad, and the bear-traps. 
being looked upon with favor for» river dam is com 


build a needle sustaining a ‘a considerably head than that 


which had been attained | in the high needle dams on the Belgian © 
Meuse or or elsewhere, sO far as knows. 


location, tion, conditions, p and projects, @ more wre complete de 


tion of the details of the various pa parts of the works 1 sans now be given 
works as constructed comprise thé the following: 

a: A lock in the right or West Virginia bank, 52 ft. wide, 255 ft. long “3 - 


navigation pass, next | the lock, 130 ft. weir, 140 


ft. long, separated from the navigation pass by a pier 12 ft. wide and 4G 

: _ terminating in an abutment 17 ft. 6 ins. wide in the left or Kentucky ae 

Theto total length et foundation MASONEY, including tl the width of lo lock 

chamber and walls, and omitting wing ‘walls, is about 400 ft., or about ae 8 

a original wit wine of the river at the level of the the top of the lo lock ae 
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—The lock, which is of sandstone masonry, the stone 


yeen 
of 190 ft, is 52 ‘ft. in in width, The walls. stand ft. 


vertical and cradle-faced; the outer faces are stepped ” at each 


the lower miter-sill level. chamber faces of the lock walls 


and are of pitch-f faced : masonry. ‘The ends are also, of pitch- 


and are vertical. bases of the land wall, and of that part of 


the river wall 1 adjacent to the chamber, are 15 ft. wide, and those pete 

of the river wall about the gates, and above the bisa gate and below Pa 
the lower one, have a a base of 21 ft. "i The coping , along the chamber i is 


ft. 6 ins. on each wall, while on ‘the larger Cin ins. 


end of the land wall into the bank. 


‘The lower was placed 9 ins 


1883, and the upper one 2 ft. above the lower. The gates are of wood, 


of the miter pattern, and are e operated by ha hand. ‘The cost of the ite vie 
including properly chargeable, was $120 371. 81. 7 
Dam. —The s successful working of a movable depends to a 


siderable extent upon the height of its sill and the length ofi its water- 

way; that is, t fixe parts ou cause very ittle fa cover 
3 


f 


tion with at the just that which 

navigation p weir. ‘The purpose the former, as ite name 

ep implies, i is to accommodate navigation, while that of the latter i is for 
the passage of surplus water. The pass: is 130 ft. ft. long wit with its sill 

: about 1 ft. below the low- -water line of recent | ssa and at the low- 


water mark of 1883. The weir is 140 ft. in length, ai and its sill is 6 ft. 
above that of the pass. ‘The normal height of the pool is 13 ft. above 


the Dimensions. - —The > considerations w yhich led to the adop- 


<3. 
> 


to the Chief 0 of Engi 


when the movable parts have been taken. out; otherwise na naviga- 


¥ 
= 
| 
= 
mi 
— 
— 
partial report made by Major D. W. Log 
dated March 1st, 1893, an extract ffOMP Winer Is 
“As the Big Sandy is subject to sudden changes and to rises of #8 4% 
: ‘Various heights, which frequently run out in a very short time, it is i 
‘important that the character of the construction of the dam besuch 


THOMAS ON 
without interruption of communication between the banks. 
a The dams on the Meuse have foot-bridges raised 18 ins. above the - ‘e 


= normal level of the pool, so that a —_ rise will not flood i it, and ‘a 


as the low-water dinchange would not be sufficient to supply the lee : 
: age, oven with | the joints between the wickets covered; at certain rye 


pes by the weir re the wickets en Gordian while i in the case of a weir age § 
_ closed by needles, these can be removed and as many trestles, nextthe _ 
£ 4 abutment, as may be found necessary, can be lowered to ) pa the 
«“ The type of dam adopted for the Big Sandy is similar to that em- 
"ployed on the Meuse for closing the passes. The trestles, however, 
: _ instead of being forged out of iron, with a rectangular cross-section, __ 


are built of Y-iron, joined by gussets and rivets. A different escape- + 
ment for the ber supporting the upper ends of the needles has also 
been adopted. — _ The trestles are spaced 4 ft. apart between centers. ae 
_ « The dam is divided into two parts, separated by a pier: the navi-- 
gh pass, prize which the commerce of the river will pass when <2 


of the functions of the latter i is to carry off the surplus water, 

: = what is required to maintain the pool, at least for stagesupto — 
7 _ the one at which the natural river is navigable, and when thedamcan 

i, In determining the length of sill of pass, the conditions that de 
termine it are, that it shall present an opening that can be readily run oo 
by rafts and tows of the kind that can navigate the Big Sandy ae 
descending, and steamboats going up stream, while considerations of 
economy require that it ~“wsathaeiiene short as possible, consistent with 


satisfy the first condition, it is that the pass should 


recorded was 1.25 ft. ewe the low- ‘water level at the time the lock Me 
was built, and the discharge, 100 cu. ft. per second, would indicate a 
close approximation to lowest water. _ With the gauge reading 1. 25 3 
there were from 8 to 10 ins. of water on ‘the principal shoals, so itis 

 eoneluded that if the sill of the pass be placed at the level of low 
water, as originally determined, or 0.75 ft. above the lower miter-sill 


of the lock, it will satisfy the the condition of not an additional 
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oe The elevation of the « sill of ee pass being determined, as well as F 
S 4 jts length, the next question to be settled is the difference of level be- eas 
_ tween the sills of the pass and weir. As the head-bay and gate re- GG 


| = would be liable to sand up, and a deposit of sand occur in the 


partially de dead water below the lock, should the gates be closed while = i 
= 

the pass is open, the area of discharge through the lock may be taken’ 

_ into account in the determination of the height of the sill of the weir, — 

s this elevation results from a consideration of the discharge of nal 

_ river, and the area of discharge through the pass and lock up to the 

stage which just covers the sill of the weir, with the conditions sup- 


posed that the swell head produced by the partial contraction c of a 
i i charge area, shall not be sufficient to omy interfere with nav 


ga- 

“During the ‘Season of 1891, discharges, areas of ‘discharge, and 


mean velocities were measured through two rises. The first reached a 5, 
. eight of 11.15 im July 25th, and the second a height of 15.45 ft. 


mean velocities deduced from observations 
; made le during the rise of August 25th, taken on account of its greater 
i. and also because the discharges for stages up up to the e probable 


elevation of the sill of the weir are greater than those obtained i in the 
are as follows: 


per second. eet. feet. 


Lave 


OF Ot co 
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‘Assuming a value of 0.5 


ft. for the swell head, the acsibiis then 


is to determine the maximum stage of the river, the corre- 


0.5 


ft. This will give the elevation of the sill of the weir 
above the sillofthepass.§ 


“To ) determine this the c is to wit : 


i = constant depending on stages 
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= of weir; 


H= = height of water below ‘sill of pass = sage in in 


HH’ = height of water below dam above sill of i 


"a ee any stage H the discharge through the pass will be Q’ = ue 2 
130 H) 2g (Z+4h,), and through the lock Q’ = M [52 (H — 1.25)} 
a (2+h), as the upper miter-sill is 1.25 ft. higher hes the = 
of the pass; so that for the pass and lock Q = Q =M (182 
For H=5ft., M=.703, 7=2.72 tt. , and the 
equation be becomes = x 845 x 8. 02 x =3 735 cu. ft., which 


oe = height | due to v velocity of approach = ——. 


Making Hin formula equal to 6 ft., M becomes te. 
V = 2.99 ft. , and there results Q@ .71 x 1027 x 8.02 x .8 
678, for the discharge by the lock and pass with a swell head of 0. 5 
7 it - Z being taken equal to 0.5 ft., and the sill of the weir being | 6 ft. 
oe that of the pass, at a 6-ft. stage the discharge over the weir will _ . 
be L’ x .45 x 8.02 x .5%. Taking L’ equal to 140 ft., the ere 7 
over the weir becomes equal to 180 cu. ft. per second, so that the eat 
quantity of water that can ‘pass the dam per second, the lock gates & 
open, without producing a greater swell head than 0.5 ft., 
_ 4858 cu. ft. The discharge of the river corresponding to a 6-ft. stage 3 
:- 4910 cu. ft. per second, so that the swell head correspondingto __ 
this discharge would be but little i in excess of 0.5 ft. 
determining the length of the weir, the following conditions 
must be satisfied: Ast. The area of discharge afforded by the weir ae e 
must be sufficient, when taken in connection with those of the pass 4 
and lock, to permit the passage of discharges corresponding to all — 4 


_ ‘stages up to the level of the top of pier and abutment, without causing a m 


4 greater swell head than 0.5 ft. 2d. The discharge area of the weit 
should be sufficient to pass all discharges corresponding to stages up a 4 


an to that at which the natural river is navigable, without the removal — 
of any needles from the ‘pass. a may be stated, however, that the © 4 
second condition will be satisfied by a length of wee that will I satisfy — 
the length of the weir, the elevation of its sill being 
a fixed, the formula of Chanoine, modified - to take into account the 


through the the lock i is used, to wit: 


H+52(H—1. 25) + Vig or substituting 
“for its value already determined, 130 ft., the formula becomes 
Q=M (182. H —65 + L' H’) Lg (Z +h); h); making H 7 equal to 7 ft. H 
becomes equal to 1 ft. the formula = M(1 209 


= 


— 

| 

— 

| 

— 

— 

— 

— 

— 

— 
— 

— 


(Z+h,). _ For a a stage of 7 ft. Q=6 862 cu. ft., M= = .73, h, = 
160 (Z+h,) =.812, , whence L' becomes equal to 
on 


where the lock are open. ‘Transforming the above equation and 


hl for 2 ga and Z their values 64.3 and . .D, respectively, there 


For the highest stage observed H= 
=9.45 tt.,V= 4.7 ft. ,and 4 576 sq. ft., and = L 


H = 3 260 sq. ft. = 2 008.5 + 9.45 L’, L' = 132.4 
“As thestage that would just cover the pier an and abutment is 16.5 ft., 
iti is thought best to fix the length of the weir at 140 ft., connec etl 


as the rises in the Sandy during the summer are enemity quite saaeeualll 


ai “With the sill of the pass at low-water level, oid 130 ft. long; t the sil sill 


of the weir 6 ft. above that of the pass, and 140 ft. long; for the 8-ft. 


a 


fee. Innovations. —The arrangements proposed in the foregoing ‘report — 
_ were maintained, except that, instead of adopting the design of trestles 


a proposed, another, requiring less height of sill for its ts protection, was 
This! form of trestle does not jsuperpose, requires but e depth 


= 


it would | be to Keep it ‘clean | to properly 


Then new form of trestle auppresses the axle and bracing of 
the old and gives a a decided inclination to the posts and permits the 
trestles to lie one within another when down instead of piling up on eee 


; $ lat each other as in the old form. be Thus it is that a sill of sufficient pe: ie 


Pp. 


— 
= 
— 
8 
be 
ie 
| 
— 
4 
— 
cess, and has not heretofore been apphed. This change of plan 
qi5 brought about by the discovery that the recess below the pass-sill See, = be 
> 
tee 


the method maneuvering the was 
it in a general use. Int the maneuvers of trestles, as heretofore geu- 


erally practiced, a chain i is attached to each trestle and a crab i is ‘moved 


* pre the foot- bridge, winding i in the whole length « of chain in order rto “J 
raise the trestle. At best this is slow and laborious. — a The new method a 
connects all marenns by a continuous chain ae wane wound over a 


a chain-wheel on a crab located at the lock wall, will successively bring 
the trestles into position — by the winding in of a very short length be ia 


' = There are several modifications in the otehedl designs of the trestles, 


ms made with a view to reducing the time of maneuvering, but i are 0 Pa. 4 
little importance and will not be specially mentioned here. 


To meet the unpre mnigie conditions in a needle dam 


with the chance of ss head being increased 1 ft. at times by ‘the 
sudden “appearance of freshet which might materially ra raise the 


level of the upper pool before the Gum could be lowered, it was 


necessary to Provide needles o of much greater thickness ar and width mn 


‘the old ‘method. of ‘placing by hand was out of | the question, and 
it was necessary to devise a new ‘method. This was accomplished by 
placing suitable machinery on boat, which boat is used as a store- bie 


a house for the needles s when not in use. 
Character o r of Foundation. —The dam is founded on sandstone, 

ing’ in depth below low water from 3 ft. at the lock wall to 24 on at the “e - 


abutment. material overlying this rock largely, ‘sand and 
De - clay, but the part underlying the weir was s covered with: a4- ft. layer of 


“Fa ‘gravel and small boulders. _ The rock was rather soft on tor and at 


and filled with coal 1 seams. The soft and ‘shelly parts 


and coal 


ass i it is 22 ft. and in “the weir 17 ft. wide at the | 
rt 


coping. ‘The pass. masonry averages about 12 ft. in height, and ‘the 
weir about 24 ft. Immediately overlying: the ‘bed-rock is placed a 


_ layer of concrete, varying in thickness, but averaging about { 4 ft. On cA 
_ this bed of concrete, ond _ near ‘its up-stream and down-stream edges, = 


are built two parallel m: masonry y walls. bet we een 


al 
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— 
— 
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— 
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THOMAS ow ‘MOVABLE DAMS 
is filled with broken sto stone to within 7 ft. of the ) coping, and above this es. 
con 


crete, ‘and the whole is coped ‘at the top to receive the ssuper- 


Toward the up-s -stream side ther masonry is and asill 


Trees. _—The pass is closed by 31 and the weir by 34 steel 
ft. between centers. T These trestles terminate in eyes at tthe 


bo bottom ‘ond are axe connected to journal boxes bj by pins. The } pass trestles 
are 15 ft. 2i ins. high and weigh 1 140 Ibs. and the weir trestles 9 ft. 


f 9 ft. 10} ins. and 6 


“Sins. ins in height an and weigh 920 Ik haves a base 


nS., the floor 


Ee rat 5 ins., ‘respectively. The w width on top is 3 ft. 81 i 
-walkwa ay is 3 ft. 2 ins. 7 The trestle frame is made of 4-in. steel channels, 


by, Weighing 7. 25 tbe. per foot. up-stream post is single. The down- 
tream post is m made | of two set apart and trussed. These two 


channels are close together ¢ at the bottom and diverge t toward the top, ¥! 
80 that of them comes to up-stream post at the level of the 


; and the other goes t to the top of the trestle. 


gusset } plates : and riv ets. ‘i The featien thus formed i is connected byt owe 
horizontal braces, made of angle-iron a1 and riveted to the outside. 


suitable frame for carrying the the floor is also tiveted the outside of 


main trestle The bar which forms the support of the 


with one another when all are 

zontally. The opposite end is formed into a hook, on its ‘up-stream 

Bs A side, whic he engages with a lip or or projection o on the next trestle. . It is cee 


: held in this position by a crank- shaped rod, known as the jack- post, 
pr which may be turned from the walkway by a wrench when it is desired a 


let the bar : swing free, ‘the hook end pass through the space 


is held from turn- 
at two points, and a latch moved by the foot holds olds each s section 


needles, and ‘connects | the trestles 
‘standing, is hinged d vertically at the pool level, » 80 a8 | tos swing hori- 


by bending the post. in use, the p 

ing by a latch, which is raised out the is dropped ov over 

‘The trestles are connected at the top with shect-isen floors, hinged 

to and falling: with them. . The opposite end hooks into the next trestle ae. 

in position. Thus head trestles are rigidly connected inde- 
pendent co constructions, and there ii is still a third, the cai ae 
chain. The cost of the trestles ona with the e masonry 
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Ins a frame bolted into the head of each ‘is a combined ratehet 


and chain- -wheel turning on a a horizontal s axis. Over this v wheel a chain 


pass, ss, to the nearest the and in the case case the weir, 


the trestle ‘nearest the abutment. The other ends of these chains are 
wound on chain- crabs located respectively, on the lock- wall and on 


the | pier. By means ofa , pawl dropping into the r: ratchet, ‘the ‘rolling of 


- the chain- wheel may be stopped, and when this occurs the trestle i is 
attached to > the. chain and the winding of the crab will move it de- 


sired. Fo or instance, it is desired to lower the trestles. First, the sup- sup- ee zs 


port b bars are all released ; ; then the floor section of the end trestle 38 . 4 
anhooked and the or crab turned backward ; the being ‘pushed 
away by the attendant, pulls the chain as it goes dow a. When it has 
proceeded, say, 4 4 ft., the of the next trestle is by the 
app erenn and thus it becomes attached to the chain. The ‘releasing of ae 
ah floor locks the pawl it in the ratchet so that it cannot come out while — 
a To proceed with the low ering, the floor section is again n released < 


“trestles are attached, and will thus be under way 


Tor raise the dam the chain is wound on the crab, or rather 


over a chain- -wheel on the crab, where it falls provided for 
‘The first t trestle (being the last lowered) is up, and the 


attendant, standing on the wall, grasps the floor, which rests on the des 


and thus allows the wheel to turn ‘and releases: the trestle the 
chain. The pow! is held out of ‘the by an automatic device 


<A chain by the attendant standing on the floor of the last one raised and nog 


slightly the end of the floor-section just ¢ coming up. ‘The x 

section is then hooked to the neighboring trestle while the crab- 

are thus the entire ‘Maneuver may be with- 


— 
— 
— 
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Needles.—The needles are of white pine and are 12 ins. in width, 
The pass needles, 14 ft. 3 in. long, are 8} ins. thick at the bottom and 


are 8 tt. 3 ins. long, ix ins. thick at the bottom 124 ins. at 


a“ top, and weigh about 80 Ibs. An ‘needles are banded at the top 


and bottom and have iron handles at the top f for conven 


— and su suitable attachments for connecting chains to ie and re- 


more them. cs In the sides of the p pass needles a shallow groove is cub 


which it is proposed to introduce ‘strips of rubber ‘should 


found necessary to leakage to any considerable extent. 


: cost of the needles was $1 303.82. fi The pass needles s when not i in siamo 
stored on a boat built” for the ‘purpose. This boat is is ‘provided 


with two overhead tracks carrying adr for lifting the needles esfrom 


the piles and | carrying them to the end of the boat when they are to 
ie be put in the dam, and fo for piling them when they are to be stored. ay All 


irons are countersunk so th lie flat on other when 


4 

y While this usually comes on stages of water at which | the dam will me aoe Be 

- down, ‘yet there are times when it arrives in 1 great quantities s with the — piety 
e first indication of a rise. iy This | happens » when a severe storm occurs in 

some of the ‘neighboring creeks and a freshet ots sufficient force 


break the tie and booms in the mouths: of these ‘creeks. This 


To prevent 
such ch an COmEEPERED, & a boom has been built which ch reaches frc from a point oe 


n, if not seriously or destroy. the trestles. 


some ne distance above, and on ‘the opposite side from look, to the 


rib at the river wall of the lock. As the iver 1 ‘makes a 


drift into the lock, where it be locked ‘through or held till ‘the 
dam has been lowered. hh construction the boom consists of four 


parallel timbers bolted rigidly together, and having rudders at inter- 
- yall of 30 ft . Them movement of these rudders is controlled by a wire 3 
eS “heady which ‘connects them all and is wound on @ capstan at the ends = 


Thus, by setting the rudders at angle, the 
m can be held out in the stream at any point required. ere Be ny 


—The total cost of the movable dam, including every item 
that should be aaa to Bae construction of pass, weir, pier and 
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ment, was $73 697.74, or $245.66 per linear foot. Of this, the sub- 
ucture cost $226. 48, and the superstructure $19. 18, per foot. — 
Maneuvers.—The various — required in 


as follows: 


3 (d) Lowering the trestles. 


An exp lenation these maneuvers wil now iven, 
g 


the parts of the dam are u ‘understood from the 


Pr 
Raising the Trestles. —The raising of the trestles may be in 


two ways : (1 1) by a crab located on the pier for the weir trestles, ate 


8 and | on the the lock wall for t the pass | trestles; and (2) by a needle boat “oe 


: anchored above and raising the chain passed over a sheave and lead- : 
. ing at right angles to the dam to the drum of the e engine. Up to the 


_ ‘present time the latter er method has been but little employed, as a suit- : 


able engine has not been provided. 


cae By | the first method the chain is wound in by two men at the ng 

‘Stationary crab on the masonry. chain passes over & 


wheel a and drops through a hole the maneney into the re recess 


vided for the pass trestles i in the pier, and into the manhole of the. dis- 


es e charging culverts i in the lock. As the cl chain is wound in, it brings up . 


“the first trestle and starts others hen the first is nearly 


upright, the attendant, , standing on the masonry, lifts the end of 
a floor section, » which lies on the chain, a few inches, and this 1 movement — ge 


s depresses « one end of the pawl and raises the opposite end. out of the 


on the chein wheel. the pa and ratchet ares 


winding in. He‘hooks the floor-section into the place provided f for 
4 it on the masonry, and fastens it with 0 a latch moved by the foot, and 
standing « on the bridge thus: formed, he brings the escape or 


oy necting bar bar into place w with a ho hook made for t! the purpose, and turns the 2 


ja ack- -post, which i is fastened to the masonry, to lock it. 


By this time ‘the floor of the » second trestle comes within easy 


which ‘releases it from the chain. He then hooks it into the first 


ie a reach, and he ‘repeats | the e operation of of slightly raising the free end end, 
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each other. “When the last trestle hes been raised, a rolling 
drawn out from a ‘recess in the masonry y and connected with it, , and 


thus foot- -bridge is completed from one part of | the masonry 
another. It will be observed that, by winding in the length of chain 
; <a which the e trestles are spaced, ¢ each trestle i is brought u up. - ‘After the 


first one, W hich has a sufficient length th of chain t to » reach from from the top — re 


the of f the: “masonry, the distance the 1 masonry 
4 


to the head of the trestle when down, the length is generally 4 ft.; 
trestles” themselves are 4 ft. between centers, and, 


i 


allowing 8 ft. of chain each, iti only necessary to wind i in 4 ft. of 


s to properly bring the trestles to. position. The time taken ento 


ise either pa weir tr trestles i is about 40 minutes. 
Placing the Newites. es. “has been ‘effected in two ways, 


first method was or originally tl ‘the only ¢ one attempted, 


ave proven m the second to bee equally good and with much less work. ioe ~ 
: he mt) The pass needles are are stored on a | boat, and are so constructed 


hat they lie perfectly f flat on each other when piled, 80 as | to prevent — 
wal ping and save space. Immediately the piles of on 


Sea side of the boat is a suspended track on which travels a trolley. 
The needles are all ‘stored w with their heads in one direction, 1 toward 


e dam. a At about the center of weight of each needle is a ring. 
} he trolley has a sheave over which passes a chain having a a hook : at 


ie. 
one end. By placing | this hook in the ring of the needle, and — 


the free end of the chain, the needle will be raised from 
pile. Near the hook is a catch or claw on the chain, the pt purpose | aa 
which is to hold the bight of that part of the chain pulled down in 
raising the needle, Thus, the needle, af after ‘being sus- 


itis grasped by the a attendant stationed o on the trestles, and at on 
support b bar along side the last needle put in. we 


: 
| 
trestle and latches it with the foot-late - BY & 
| 
| 
— 
— 
and by pushing it the trolley rors along the trac q | 
f the boat, the free end of thechain 
and carries it out to the bow o eb 
lying idle on the needle. The boat is placed so that its 
few feet up stream from this trenton, when the 
of the trock its hoad nrojects aver the foot-hridge Here be 
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just ‘at the bow. When is ready a quick j jak on n the end of 
q the trolley chain releases it from the claw, and the weight of the 
needle pulls th the chain over the sheave. When the needle ‘Strikes the he 


water the o current carries it age against the sill, the force’ of the blow a Me 
isa being lessened by the men holding the free end of chain, thus sallow. 


os ing it to come to its place gradually. 


—_— the strain is off the chain Mee hook drops out of the rng, A 


and the the ring drops into a recess made for it in the needle. A stage: 


er dan, so that it is ‘euiitie: to place about 3 0 ft. of dam, , by 4 : 
the needles to float out to to position without moving the boat. 

As the "placing of of the needles Progresses, current develops 
around the wall so constructed, and it is found n necessary to hold back — 
needle being placed, in order to prevent it: it from | moving along the the 


ae In the latest maneuvers the force of the « current was broken i * 


; = — 1 Plate XV, shows the operation of putting tl the 1 needles on 
for simultaneous placing. all the needles have been 
they 


and all th the into position. 


s Fig. 2, Plate XV, is a down-stream view ew of pass trestles and needles, oe 


ia , fe (2) In the second method, the needles a are ‘left i in 1 the river, i 


being stored on boat, and are from the water by light 


derrick, bys steam or hand, ‘on the needle Doat, and 


sill instead on these shelves or frames. These act as 
to the others when they ar are let into the w water, and the shelves: 
frames prevent the needles from being carried 


hy tha current, striking 0 on of the sill insteud of above 


planks or are dropped into water a as rapidly as prac: 
: and the whole dam is in before the head has’ as appreciably 
increased. The shelves or are re then loosened as 
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Farther studies are being made with a view ‘simplifying the 
pacing sof the needles, and the experiments so far ma made indicate ate 
doubt that all the: needles can be placed within « a few minutes 


— could stand in a light boat above ond ei the neodles into 
place, and, by holding | back, could break the force a the blow when <a 
ow struck the: As at present arranged, the weir needles are 


of the pass : and » while there is still some water 
a the weir sill. This is easily and rapidly done by men standing « on 


“the masonry the and taking the needles from a a light boat or a 


directly out of the river. The ‘Principal advantage of this method is 
; that the closing 0 of the weir increases ‘the ‘current through the pass, ai 


and tends to scour out. deposit « on the trestles, which are - raised oy 

a) Removing th the Needles. —When a rise approaches, the wiekets in 

the lock are e opened, and when they fail to keep ‘the pool down to. 

y 
rmal level alternate needles are repoussed ; that is, the heads of 


wage needles sais pushed up p stream and p pins o or or sticks 1 12 to 15 i 


escape ofa great quantity of water. this fails th the 
down, the weir needles: thuss standi ing out may be entirely removed, o 
‘if ind indications point to a considerable rise, all the weir needles may be 
by the method d explained further on. A continuation of the 


rise may necessitate ‘the removal of a the needles out in 


<a 
after the; nd that the on! _ This can only be deter-— 
mined y ass needles were od on the m 
putin, | placed the needles at th deep or cold for the — 
above ithe head. If 
q 
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ai — 
— 
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te 


chain betw een pair of handles. The end of the chain is fastened 
toa long. line leading to the engine on the ‘needle boat, whieh is 

anchored well up stream, or toa crab on the lock wall, or or on shore. 
starting g the engine or crab ab the first needle is pulled away from its 


< 

=) 


_ support at the top, and when it has traveled the length of the ne slack — 
e- chain Ie leading ‘to the next, the second is started, and so on until all 7 


removed and are afloat. maneuy is very rapid, the time required 


Pats being simply that which is necessary to wind the. rope ¢ on the drum of 
boat i is anchored is in wach: direction the n needles 


— 


inal to adopt the escapement method of re- 
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‘a on the weir, by allowing them to fall down stream. _ The method —. 


ployed is 1 more rapid | and less destructive t to the needles and in every 


"way ‘more e satisfactory. Were the trestles of wider s span, the | escape- aes 


: ment method would be preferable, on the weir, at least, but the lack 


ofa cushion of water 0 on the masonry would often | prevent <<? on. 


(d) Lowering the Trestles. —In lowering the trestles, the last or 
‘is the first to start The attendant stands on the foot- 


bridge: und first unhooks the rolling bridge | and pushes it back into its a 
recess. He then disconnects the escape-bar of the last trestle and 


Pike throws it around against its trestle and om unhooks' the floor section, B 


which falls on the chain and rests” there; he gives it a a push, and the 


oe a man a at crab at the same time slacks on the brake so as to unwind the i ; 


O° eal chain. ja “When the chain has run out about 4 ft. the attendant: throws eS 


a the pawl of the standing trestle into its ratchet and thus the descend- _ 
ing trestle is stopped. The bar and floor: section: of 


ical) 


thus pa; paying out he chain. The operation of throwing the me in 
. the ratchet is again repeated, when the ¢ chain has | gone as ; far as de- 


sired. _ Ar repetition of these maneuvers brings all the trestles to their be 
with their fi floor section ion resting 0 on top of of In this 


ine’ pass 0 or weir 20 minutes. 
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each trestle separately, if ‘desirable, during a heavy run of drift, or 


for other reasons. In this case: Ge ean be spaced 


e the old-style trestles, » ort they can be lowered d with t the crab, the pawl 
the standing not “being ‘thrown into he: ratchet vuntil the 


q 


Pol from the e opposite end of the dam would be required t to start ‘- 


= 
the trestle downward, but a better solution would ‘be to throw i in the — 


“pawl a little before the descending trestle came to rest. Its weight 

78, 
then start the the next ti trestle w when released. 
ng Fig. 1, Plate XVI, shows the ‘operation n of lowering the trestles. of 


‘the Fig. 2, Plate XVI, is a view of the weir trestles down. 


Results. —The dam has, at this writing, been in. in n operation ne nearly one Le 
4 
‘The early part of the present season was one of violent thunder 


forms and sudden ‘freshets, which brought much driftwood into the 
the last of J July drouth set it in which was of ‘unusual 
“duration, The discharge of the river became reduced to lees than 50 


on. ft. f per second. The pool has remained full at all times, except when 


drawn, off to assist small craft below or perform necessary work about 


the lock and dam. The greatest head. so far attained | wee 12 ft. a 


removed and d placed, end the trestles have been lowered, each 


a without difficulty of any kind. raising g the trestles the chain» was 


broken on two or three occasions, caused by of ot 
— 


open on 
unt of the i increase of this: deposit, ee tot the greater discharge s sec- 
tion and ‘consequent: reduction in current. “yelocity. By closing ‘the 
lock and erecting the w weir some time before the water level reaches 
ite n masonry crest, considerable scour takes place through the pass, and : 
5 0 further trouble from this deposit i is s anticipated. In the pier recess 


the removal of f the f floor sections, before 1c lowering the trestles, will yee 


4 “a + 3+ hac hoon mada naggihle ta lower | <* 
Fy ba 
> 
q 
& 
a 
iis. and the leakage through the pass was only 0.19 cu. It. per second, 
that of the too small to take into account, being but 1 gall, 
if 
on this has occurred only on the trestles which lie in the pier recess. 
|| 
3 
°° 


venta ‘a deposit of weight to break the 


“quence. of the trestles ond ‘the ‘removal placing of 


moral of the needles in sin the dritt- Jaden | torrent ont caused ‘byt the release 


2% of so much water. ‘ The larger | ‘drift is held back by the boom, but 
small ll pieces, brush, ete., are drawn under the boom by the 


owing to lack of bank protection below the s abutment. i The 


opening of the anetiee from the abutment end. of the weir causes Great ae 


end. Thus it was necessary for trestles to stand until all 


the needles were removed, when the lowering could begin at the 
abutment. Even with this draw back, the total delay caused by drift 


ea On account of the | great quantity of drift running in this river, it 

a WAS originally proposed ton use wickets on the weir, raised without the a $ 


ll use of a foot- bridge and lowered by a tripping bar; t thus no trouble a4 
ow would be encountered by drift. lodging against the t tres tles as 


occurs on wicket dams operated from trestles. This arrangement, in 
the li ght of experience, would have been ; preferable, so far as dispos- 


_ ing of the drift is concerned, but the leakage would have been ‘more - 


han the entire low-water discharge of the river, unless improvements : 


‘could have been made over those now in use. Either method has its ‘ 
- objections and its advantages, , and neither is wholly suited to: ry weir 


through which ch The ony s objection, 0 outside 


m needles under the full head after they have once been 
pass a moderate wands but even ‘this is not ‘impossible is rarely 


width of weir needles can be advantageously reduced — 
_ without seriously increasing the leakage an and thus assist materially in a 


— 
— 
4 | Creates acuity. at dimculty there _ 
— 
— 
Witi tresties OF Wider spall, and Dy lowering 
trestles simultaneously with the needles, most, if ‘not all, 
can tie chviated Tt hes not heen 
—— atit has 
pre — scour for some distance below and endangers the paving, so 
q 
— 
— 
— 
a 
— 
| 
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‘THOMAS ON MOVABLE DAMS. 
addition to the leakage, wickets be e objectionable on this 


because they could never be put on the henna: for fear of drift- ssa 
wood od lodging agua the horses and thus complicating the maneuvers. s 


Thus, pool regulation could not 


me that they « can 1 be raised presen the full head of “water at any time de- a 


"sired, and thus prevent too great: a lowering of the pool in passing 7 
small freshets. The author believes that the construction could be so 


altered as to greatly decrease the leakage and thus to a considerable 


, it it may be said that the maneuvers have all been 

fairly satisfactory 80 8O ‘The dam has been operated in one or two. 


instances: under especially difficult conditions, and it is safe to ‘predict 


under all ordinary which m may occur 


4 a failure, without warning. all 


the construction of telephone the 


Government, have been taken to provide against surprises, and Te- 
- sults are now to be awaited and difficulties met with courage and a 


Europe, while this pos is ‘much less wasteful of water than » any of 
these, 1 which is an important item in  this's and many o other streams. pare x 
“Fig. 1, Plate Xvi, is a view of the Louisa dam from below, on the oe 
Kentucky sid side of the river. The pool i is 3i ins. above tl the normal 
ao is running over. . The head i is 12 ft. 3 ins. from pool to poo Th a : 
depth on the sill is 13 ft. 3 ins. 


ig. 2, Plate XVIL, II, is a view from the lower — of the lock whee the a 


pool is full. . The difference in level between the two pools is 12 a 


wha or ¢ r of the needle dams of the old eat in ole ee 


= 


the drift, that 4 is, setting aside a Certain part | of f the dam for thi for this pur- me 
Powe a and constructing : it with that object i in view, the needle da: dam may an ” 


become an economical and sa afe 1 means of rivers 


— 
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| 
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tion will be at least as s 
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a, impro vements 


drift: at the time of op: ‘opening ‘the dam be 
by widening the pass needles in in order der to consume less: 
 ¢ime in placing them and also make escapement less injurious; 
cutting off the needles at pool level so as to permit an overflow, the 
ss same as wic wicket dams have, and thus assist in pool regulation ‘ion at the the 


hile these « changes | would be beneficial on the p ‘pass, yet they y are 


‘There i is little doubt that the form of of dam 
du 
“for closing the weir on a river ‘similar to ) this, with its great quantities eo 


drift and sudden rises, could be advantageously changed in new 


constructions; still the | author is not ready to condemn a needle weir, — 
any alaiiaed The weir ‘should be capable of rapid and safe opera- 2 


under the most : adverse conditions. It should not only be 


sible to lower it, but also to raise it, under full head of water; for 
"there are times when it ‘is advantageous to discharge a rise over it 


without lowering the p pass at alll, and it should be raised again long 


_ before ¢ the pools above and below reach the same level. S should be 


practicable to completely. lower part o of it for pool regulation 
ie it again at the proper time without reducing the head below | 
That this result may be ec economically accomplished by the proper 
construction and and intelligent operation o of well- known forms of dam the 


author has no doubt. ,- “Saawe has been i in use for nearly seventy years 
a type of dam which “may be applied for this ‘purpose se with great 

and assurance of success—the Thenard shutter. The width 


of the shutters must be only ‘such as the power ‘at hand will raise, a 


yo 3 against the maximum head of water, whether this be as 


NM an American needle or as wide as a Chanoine wicket. This power 


as narrow as 


— — 
— 
could be made: D roviding driit chute for the passage of small 

a ___ débris and for regulating the pool; by increasing the spans of the _ 
— 

— 

— 

— 
— 
— 
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‘That ‘the same— result may be with the dam described 

further on, composed: wholly of trestles without needles, gates, 


curtains or wickets, in ‘which the maneuvers are across the current 
fom stationary mechanism, seems. reasonable, and the bear- trap 


drum wickets may be called into play for or this purpose, 


the initial head can be obtained add raising the he navigation ; pass first. 
Caleulations. .—The strains on the various: parts of the ; 
ass Trestles. strains. the water is 1 ft. above the 
normal level of the pool the | total } pressu eo each bay of n needles 
will be 4 ft. 0 in. x 13 ft. 34 ins. x 62.5 Ibs. x 7 ft. 6 ins. = = 2 900 Ths. 


moments about the sill to find the pressure . P on the sup 


24900 Ibe. x 4.72 ft. 


ing the tre stles at pool level, the 


‘Stress in ‘up- -stream post for 4-i -in. 8-Ib. channel = 
3 b 


in down-stream pi posts = “24 Tbs. 3 100 Ibs. per square inch 
“ts With square and pin bea aring the allowable stress for steel per 
— inch would be 7 000 Ibs. 


When the pass trestles, are down, « “covers: and 
closes them to the level of the top of the sill. . It may be assumed ia 


that each oat, in wap raised, 1 must lift, for each foot of its length, a 
block of ‘material 9 ins, wide by. 8 ins. deep. Vv “Then 9 ins. x 8 ea 


i ins. ‘x 12 ins. = 864 cu. ins. = 0.50 cu - ft. ‘Net weight of sand in “bs 


water — = 110 Ibs. - 62.5 5 Ibs. = = 41.5 5 Ibe. or say 50 Ibs. per foot. 
nee total weight on post: 


—_ 
a4 ed to take equally the strain the 
ae 


Ibs. x 16.5 ft. x 16.5 ft. 1190 ft. ‘Ibs. = 14 200 in. 


= distance from center of gr: grav ity to same fiber, 
i= = = moment of i inertia of section, 


EF 5 600 Ibs. per ‘square inch fo 
4-in. 8-Ib. channel. Compression stzein due to raising = about 2 


Tbs. per square inch. Total strain in 1 raising = = 5 800 Ibs. per er square 


The weight of one head, with floor, ete. 


with ‘bottom of trestle resting on ground, is 750 Ibs. Assuming: that 
eee 900 Ibs. is the weight raised by the ‘chain in raising nT to the a 
diagram, then maximum pull on chain = = -4 360 Ibs. 
Pass Needles. —These are 12 ins. in width, 8} ins. thick 
bottom and 4} i ins. thick at pool level. Clear span = = 13.; 3 ft. Maxi 

head : = 13 ft. Pressure per needle = 1. 0. ft. 13. 3. ft. x 6. 5 ft, 


| Maximum: Mwill be found at 7.5 ft. bel er level and = = 


1.7 ft.) - x 7.7 ft. x 8.75 x 62.5 Ibs. > 
4 600 = 9 800 ft.-Ibs. = 111 600 in.-Ibs. 
Thickness of needle at this } point ont 6jins. Fr rom standard formula, 


extreme fiber strain = 3.37 ins. ; — = 


. Then 


12ins. x 6jins. 91° 

needle i ins. thick s = 1 000 lbs. lbs. per ‘square ind 

stad ' For needle 8 ins. thick — = 875 Ibs. per square inch, ss 


‘The! leakage through the pass when the pool is at normal height, 


a 


= 


vd 13 ft. above sill, with no down-stream pressure = 20.5 ft. x 0. 6= = 12, prs : 
tt per second. of poring with needles in. apart = =13 ft. 


ins. x} in. = 0. 138 sq. ft. Hence leakage p per needle (or per foo foot) 
12.30 ft. x 0. 138 sq. ft. = 70 cu. ft. per second. 


cana __ Hence total ee between Pass needles = = 1.70 cu. ft. x 181 = 


— 
reat 

— 
— 

— 
— 
— 

= 

— ‘Ss 

— 1800 

3 

— 


a 

04 ow ‘DAMS. 


water passes through less. than ane -third of the joints, and even these 


in six or right joints, and i it is safe to state that 


be closed | by | the use grass and weeds. ‘The weir leakage 
9 
es amounts t¢ to 12 1 cu. ft. per s second byt the same formula. In practice, eo - 
probably never equals one- e-fiftieth of that amount, and most of thie 


Ba occurs between the : sill and the ‘needles whe er e small stones | 


oI may have caught. With a head of 7 | tt. on October 22d, 1897, the oa 


‘leakage through the e weir was all collected | on the masonry floor and ot 


passed through a a small pipe, and amounted toa common water er bucket 


‘Remarks on Neepiz Dams. 


_ Needles. —The two principal objections to needle dams, of lifts even 


r 
as high as those sustained by wickets, have been that the needles 
would be too heavy for one man to handle and that the leakage » would. 
be too great. Both of these objections have overcome, in the on 
a 
dam just described, by the use of needles handled by 1 machinery, and 
of sel such dimensions as to make practically a tight wall. The width of 
then needles causes es but. toe tole joints, and d these a ome » reduced to the su smallest 


af space by carefully } placing them close together; the thickness or or depth 


being of in holding sediment, weeds, grass, etc., which 


ar are drawn into the joints. In this dam, while the depth of water is 13 
ft, the head sustained is 11} to. (12 ft., and may € even go | to 13 ft., oe 


cause ee there 3 is no dam below to hold the water me a certain height, ) 


— 


— 
leakage can be reduced to almost nothing, 


a The trestles should have a span as om as their height, 0 or ae a. 


| 
| 
— 
— 
© entire» — 
to be about 0.20 cu. It. drouth to 48 cu. ft. 
t that time been reduced by ins. on the 
bed ot thes er below the dam then stood at 10ins. on the pass 
per second. The river below 
7 
— 
— 
— i | 
— rith 18 ft. on — 


oN MOVABLE DAMS. 
trestles should be p provided suitable escapements 


appliances for placing the needles. 
(3) The needles should b be a combination of wood and steel or iron, ; 
tt. in width and of great strength and stiffness. 
(4) A regulating | weir should be provided whose ‘closing a apparatus 
be such | can be readily « operated both in raising and lower: 
ing, in whole or in part, , under the full head it sustains. a ae 
Wide-Span_ ‘Trestles. —The chief advantage of wide span trestles 
ae they permit any trestle t to be be lowered at at any point i in the dam re- re- 


gardless of any other trestle; a advantage is that they allow 


most of the drift tb pass through when the needles are ° being escaped, 


A and even when it lodges the trestles are so strong t that it can do but Peg 
little damage before it can be removed. wide spans 
advantageous in the esca escapement of needles, because these cannot be ae 
injured by striking - trestles in falling, like they can in the narrow 


Broapements _—The best m method of removing the needles” is to 
permit them t to fall down etream when there is a sufficient cushion of * 


water to prevent their injury, and where the construction is such that ae 2 
_ they will not be be dam orn by the trestles or inflict an injury on these tq 


"members themselves. ‘For wide- span, high- lift. trestles, the escape- 4 


ments which 1 require the bar to swing horizontally + will scarcely 
4 practicable, but there is no doubt an escape-bar can be so constructed ae a 


as to either revolve, slide or or roll upward when released and permit the 

¥ ‘needles to pass under it; or ‘hook or chain connections can be mi 
4 a will support the the > tops of of the needles es and be be readily disengaged — a 
desired. The raising of ‘the trestles can be e easily 


“whatever their weight, within reasonable limits, and their upw ard pull : 


on the masonry can be distributed so as to effect no injury. 


Placing Needles. — —The placing of “needles of great width 


- done: with the ; greatest facility by arranging s them so that all will drop — A 


into: the water together. Suitable connections with t the trestles 


be devised this purpose. The needles vimay be taken from the 
water by light machinery ¢ on a boat, or from” any point desired by srl 


it 

| 
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supports should be so constructed as to guide the nee 

a.  * the shoulder of the sill. When all is ready the simultaneous a 


the shelves will drop all the needles into th 
_ This method has had a sufficient test t to ‘indicate its 
- pete success in practice. Ma It has the advantage that the needles come = 


rest without shock to the sill, , dropping 2 as they do almost verti- 


which has merit, although not tried, even ex- 

= porimentally y, consists in placing the heads of the needles on the ais 
eseape-bars and and suspending: the bottoms just : above water from m wire 

rope stretched across the pass. ‘The needles are thus inclined up 

stream. all have been put in position, both ends of the rope 
ze are rele released and the current carries the needles against the sill. ’ Iti is 

“not certain that this sudden striking of the sill 1 will not be injurious 


both to the needles and the sill, although it is that 


4 “reaching the entire width of pass ramet down it rests on a sil vad the 
level of the pass sill; when up itr 
oa the sill at the bottom and to the bar at the top. 7 


wering. The bar i is raised by winding i in a chain attached 
the he end. When it is just above the water. bottoms of the 


when the + will ¢ ry them n against ‘the: sil, In 
sufficient number to materially increase the velocity of | of the current. 
Es The bar i bar i is then lowered by slacking the chain. uosencaelel ; 
Fos or the w wide-span trestles, and wide needles ‘mentioned at several 
The trestles are connected at a ‘suitable height with bars at up- 
stream po: posts. The needles are placed horizontally or nearly 
these bars, like a wicket 0 on its horse, so that when the 
ends 2 are depressed they will come to place i in the shoulder of bans 


by revolving a around the — on which they a are held by. suitable p pro- a 


— 
4 
— 
4 are placed on 1t and the heads on the escape-bars. When 
been so placed the releasing of certain fastenings at several 
as 
teed 
J 
ey Me placed to fill the spaces. The bars can be removed when proper aed . 


THOMAS oN ‘MOVABLE 


with eocape- -bars above has been mode... By this method, 


which can also be applied on narrow-span trestles, the needles can be 


righted more leisurely, as in Chanoine wickets, but it is | ‘advisable to ‘ 


doi it quickly. There i is no difficulty i in srmnging # suitable appliances 
for simultaneous righting throughout the entire length of the dam, by by 


cn simply pla acil ng the bars at such level as will make . the butt of at 


needle heavie r than its top, and holding the > tom on a the under side of 


another bar or ain which, when re released, will be raised by the 


— Tightening Jacks. _The tightness and ofa needle dam 
= 


ay ss are its two chief recommendations. 4 By the use of heavy hydraulic 3 { 
th at the masonry ends of the pass, applied as soon as the 


a - have been ; placed and before the head has become much increased Ba 
(and common jack-screws at intervals along the dam wide passes), 


ward movement f the heads" of the needles as s their bottoms 


the needles can be pressed te) closely together tl that leakage what- 
ag 


ever will take place between them. ~The author has u used the common — 
_jack-screw for this purpose with great s satisfaction by simply ‘standing | ve 
out t the heads of at intervals and ‘inserting the js jacks: 


those in place. In this manner he was to completely close all 
within 20 ft. either from tha jack with the great b head of 


‘ sian out to close the spaces , made moa pressing ‘the needles together 


“Seq ‘ ‘it desirable, with g great advantage, ¢ the : he spaces they cause being cloud 

Application to | to Wide Passes.- -—That it it is s wholly practicable to 


very wide passes, ‘such as those proposed ‘fer, the Ohio, closed with a 
ne “needles 3 or 4 ft. wide and 18 to 20 ft. high, with actual lift of 12 tt., 12 ft, : 
ae a author has no doubt. . That such a dam would be preferable to to 


Chanoine wickets in many ‘particularly those of tightness 
and e economy, is s also” true. The ne new idea of placing the needles 


Simultaneously, coupled with | the old one of ‘releasing t them by escape 
“ment, t, conspire to sender rit possible to close passes of of any y width with- 
nite, 


| 
= 
— 
— 
— 
— 
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— ‘| a hee ‘near the top and one at the bottom of the needles. Those at the wigs 
in recesses in the 
Reed have but little power. All| should be placed in reoosses in the 
= 
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THOMAS ON ‘MOVABLE. ‘DAMS. 


the use of wide-span, heavy trestles, which can be dropped 


as os as the needles are released, the he danger f from. ‘drift is greatly re- 


The of lowering ma may be as rapid as desired 


with ater spé without a 


_tripper. It can even be the walle, without going 
Upon the foot- bridge at all, if desired. The raising may require more 


g time than for wickets, but this is is not certain. By the use of a differ- 


form of floor for bridge the accumulation of 


= on the wickets, ar 


the An of needle not to be overlooked, is 


of The width o of foundation a needle dam need only 
be about one- half that of a wicket dam operated from a foot- t-bridge, as : 
and, as the ‘cost is largely i in the subs structure, it will be m much cheaper. a 
he 


Below Tr restles. —Th he author has under wa way plans for a high- 


the The heads of the needles are supported by hooks 


floor the bottoms rest 


é lever handles so that they 
by nambers- as desir 
sary. downstream of the may act as part of the 


tam or the needles 1 may be entirely below the line of trestles. pe The ‘ae 
— of this construction will be apparent to those familiar with a 


“ten maneuvers necessary place and remove the needles, a1 as they can 


3 strike, or become e entang gled with the trestles, when being taken 


The Pressure against high sill at the bottom is avoided. 


Dams. 

ine has ha 


umber i in us use, but the form of burter or shoe against which the 


be much more easily | put in with the trestles to. guide them and will - 
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dam is up was considerably altere altered by M. Pas. 


Props re rest when 
queau in 1879 in the edam at Lyons, France, and ‘modification has 


_ with the tripping bar in , lowering the dams, but a French — engineer 
he ‘well said that this* « removes one of the greatest advantages of 
J the Chanoine system; in suppressing the tripping bar we take away 
- -. the power of opening the dam in a few minutes _by the simple ma- q 
i chinery ofa , crab on the bank, and in spite of any ice. In fact certain bs 
_ dams on the Upper Seine have been opened several times without — 
difficulty and without damage when the river has been completely ra 
S ‘covered with i ice, a notable example being that of the 25th of of Decem- 


ber, 1870, at Port a1’ Anglais during the siege « of Paris.” 
History. - —As the Poirée dam was developed from the old- tine 


stanches and plank dams of various us patterns, so the Chanoine wicket 
dam is an evolution of another type. Gates with horizontal axes fixed 


~ 


in abutments have long been i in use. Theva valves used in in the dikes 
a ee of Holland turn on an axis near the top, and the date of their intro- 
: ; ¥ = duction i is not known. They allow the water to run off at lo at low tide and Me 


De Cessart, in 1808, proposed a whose axes should be at the 
lower third of the height and turn in the abutment. A similar similar = 


was proposed | by} M. Frimot it in 1827. 


‘The dams on the Orb (1778): were e supported by hinges fastened 


floor of the dams. M. Thenard then added the prop, hurter and 


ipping bar, and at the suggestion. of M. ‘Mesnager t the counter- shut- 
ter was constructed by | him. The invention of M. Chanoine (1852) 
"placed the | axis of rotation near the middle of the wicket, abows ‘the 


center of pressure ‘and on ‘the down- stream side. ‘The wicket 


mounted on the head of a horse or trestle, u upon ¥ which ‘it swings. This 
4 horse i is free to rotate around its base, which is is hinged to | the floor. 


‘ The wicket is raised end-on to the stream. = Its thickness and that of = 
es the horse and prop furnish the only r resistence to the force of the cur 
rent. When raised the wickets form the dam. They ms may be lowered 


‘either the use of a tripping bar or by a boat-hook. These dams 
‘usually of two ‘Parts, the weir and navigable in the 


pass, the is level with the bi bed of the river. On the weir, the sill 
consider ably higher. two portions of the dam a are separated 
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times, the were raised by! the use of heat, in more re recent 
dams a foot- bridge of Poirée trestle has been regarded as better, al- a at 


though the pass at the Davis Island dam, on the Ohio River, is 


maneuvered a boat, and has the that there a 


Wickets. —It: is not considered necessary at this point to 


than the parts of a wicket dam. Wickets consist of 


te parts: a rectangular wooden or iron panel, capable of being — teat 
‘balanced by counterweights on a horizontal axis, a horse | and a prop. 7 cs 

s The horizontal axis of the wicket is generelly placed near the lower 
third. of the height: of the dam. "When the water rises above the top ee 


¢ ‘of the wicket to a certain height, the wicket tips by by the e weight to an 


almost horizontal position. “When the level of the pool i is lowered the 
is reversed, , and the wicket is closed. In some of the French 


dams, the wicket is furnished with a movable counterpoise.— "When 


4 
Ae “the | level of the water becomes sufiiciently lowered the counterpoise 
“glides down to the lower end of the wicket, causing it to assume 


upright position. x The use of counterpoises not in favor. 


Tn the navigable p pass the wickets are generally made so as not 
automatically. This would undesirable, , for several reasons. 


ae These wickets are sometimes furnished with papillons, or flutter valves, — ae 
baa which a are 80 made as to turn on an axis when the stream attains a cer- Re ws 


level. They are intended to regulate slight variations in the pool. 
The portion of the wicket above tl the axis of rotation is called the 
is that below is termed the breech. When raised, the breech 


against the sill of the floor. The a axis of rotation of the wicket 


is by the head of an iron horse, which revolves around 


ng 


4 
‘The normal level of the ‘pool s give “require of 
water. on the miter- sill. It has been caloulated that, to maintein the 
proper level, the p pass and weir wickets should be of the same height, 
should be on a level with the upper pool when raised. som me * 
of the wickets, either in the pass or on the weir, are: lower than 
—— 
is difficult to maintain a ‘sufficient head of water. 4 
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would render their operation space of 4 to 5 ing, 
uh 


left between adjoining wickets. This facilitates operation, ot 


allows the low-water surplus to. escape. . It it is desired to conserve 


ss the ~water shove the dam, it may be done - nailing strips to the 
of the. "wickets or by inserting needles at the joints. me 


et operation 1 may b be performed ¥ with safety from a skiff or from the foot- 


= bridge." The j joints of the wickets in the pass should be closed first, 3 = 
because they are ‘not ‘likely | to swing, and because the leakage is 


The width of wickets arbitrary, it decreases with the 

height. ‘statical pressure is proportional to the product of the 

width into the Square of the height. The rule should not go" 80 far 

_ however, as to abridge the width of the horse, and, thereby, the 


os "stability. of the wicket. ts On the Haute Seine the 1 wickets are 4.26 ft. 
a wide fe for 6.56 ft. in height, and 3.28 ft. wide for 11.80 ft. in in height. es 


‘The material used for the panel of the wicket may be either : 


wood. In time » wood ii is likely to warp, or rot, or open. While 
cannot be objected to on these accounts, it has the disadvantage 

of greater cost, and of not its in water. it is hence 


vertical, ai and the prop, which is inclined down. stream. ~The wicket i is aa 


eae inclined down stream at an angle not to exceed 20 20 degrees. i When the slg 
of the prop is tripped, ,and it moves down the slide, the horse 


tas round its axis , and falls to the e floor as a continuation « of wee 


; Be Be prop. T The panel fi falls | on on top of the horse and prop, and protects — < 
them from the action ‘of th the current t and from floating bodies. The 


panel should fall on a cushion of water formed by the lower r pool, and, ¥ 


8 it does not, it is likely to be broken or injured | by) the shock. The am 
wisket is supported by a wrought- rae prop, the foot of which rests 


against ‘a cast-iron hurter which is fixed to the floor. This hurter 


of an inclined plane, trapezoidal in form, 18} ins long, 
ins. wide at the base, and 3h ins. at the sara _ it i is provided with lugs ee: 
the. oblique faces 14 ins. thick, projecting 2} ins. 7 The front 
of the inclined plane, 4 ins. high ins. wide, terminated at one 
end by a lug of the inclined plane which projects sat = angle » of 45° < 
and at the other end by a slide with a a ins. high. Between t the 


lug of the to the girder which 
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THOMAS ON MOVABLE 
bones © the 1.44 ft. up stream. The total length of the slide 


ourves toa one side. The } hurter_ and th the s slide form two pieces ‘te 


daited by tenons. The hurter is 80. placed that the middle of the 


# inclined plane, and t the middle of the end end of the slide : are i ina plane — 
be normal to the wicket and containing the aa axis of the Prop. pe When the 


Bt wicket is lowered the tripper er pulls the foot of the p prop into the ie 
= and, as it has no > support, it is is guided down the slide | by a lug: to th the 


“floor. WI hen the wicket rained, the foot of the p Prop follows 


plane by at right angles to the front, it falls on 


Tripping Bar.—To lower the wickets a tripping bar is used. 
the floor of the wicket | exceeds 1. -64 ft. above low water, the tripper i is er 
unnecessary, and the pe props are ‘removed by a hook. . The tripper hes eae 
as there are props. if the pass exceeds 100 ft. in width, 


the ‘bar | is divided into two parts, which join end to end and work i in aA 
apponite directions. are operated by two windlasses, one at the 


by 118 18 in ins. At the lower: it in a a rabbet, paral- 

lel to the props. It carries tongues 2.36 ins. w ride. ‘underneath, , and 
‘serving guides. a hole for a pin to 
bar from rising. ‘The tr tripper is So made as to lower the first shut- 


ge ters, one e by one, and the ‘later ones as many as four | at a time. bs ‘The 


e guides ofa tripper ar are two iron rods, parallel : and horizontal, 4. 92 ft. Ps 


tong by 1. 57 i ins. in diameter. 
The whole is so arranged that the tongue, held laterally by the 
two rods of a guide, is raised o. 40 in. above the girder. A guide oe 
a is placed about every 13 ft. . The tripper is carried on bronze | rollers a . 
* 8} ft. apart, or twice the width of a wicket. The tripper extends 
about 9 ft. into the abutment. It enters through she a sheet-iron gate. 
- Behind this gate is a vertical roller which directs the bar against the ey 
: - pinion of the ° windlass. fe A rack at the end of the tripper « engages the 
Pinion of the winch- shaft, and i is held in place by vertical wollers. aes 
Maneuvers. —Raising t the wickets may be performed from : a boat or 
bridge by the use winch from a boat, it.is placed ot right 
~ angles to the the current an and above the abutment. — It It is fastened at the 
stern, is a little aft, the rope pays out through 


ar 


— 
4 
— 
_ 
a 
| 


‘seizes the handle of the wicket with a a 
hook. be | This i is an iron rod $1 all long and 14 ins. in n diameter, fastened 
toa ‘wooden handle 13 ft. long and terminated by a hook, 2 ft. above 

which there is a ring. a -Arope about 50 ft. long is tied in this ring x 
is wound at t thee other ond around the drum ot the winch. When 
he seizes the handle a and then turns the winch, the horse ite 


be too nearly. vertical. The | proper angle i is 45°, and the ‘boat should 


bea anchored ata proper distance to | secu ure this angle. To bes sure 


The preceding are the only ones the 


oe a axes of rotation and the flutter valves are so arranged that the wicket a 
Aig 
— raised automatically by the current. Otherwise the pressure on 


the chase is reater ‘than on the breech, and if the current is ‘Swift it 
he is necessary to pull on the chase with a boat- hook. “J When thes pier is 
x / reached, all the wickets of the weir remain swung, and the river flows 


on without interruption while the pass is being closed. The wickets 
of the weir are then closed. 


- a foot- is used it m must first be raised, as described in ‘the 


their hurters the breech chains of the wickets to 
e drum m of the win winch and winding in. An assistant, in below 
dam, sees that the are properly i in place. 
hen the w wickets are “swung the lock- keeper fastens the 
chains in in the chain stops (of the trestles, keeping the wicket a few 
degrees out of ‘the horizontal. To right wicket the winch is B placed 
is immediately opposite, and the truck carrying it is fastened to the bo. 
_ trestles b by hooks. The breech chain i is lifted from its stop and wound A 
backward around the small drum of the windlass. _ The chase chain is ss 
8 attached tothe large drum and wound in, and the wicket straightens up ee 


into place. In order that the wicket may not be driven too violently 

4 into its s place, the tightening of the breech chain must not be ong 

lower a wicket when the dam is prov with a tripping bs bar, 
la 


_ the dam-tender turns the windlas til 


pulley in the 
— 
— 
\. 
— 
— 
— 
— 
— 
that the props are in place, man below pushes the wicket forward 
with a pole. When this man feels the shock on the prop, he notifies __ 
| 
| 
— 
— 
a 
— 


le then draws the back to its original position, in 
next operation. ~ the bar is out of order, or if the 
"Ee: dam is not provided with one, and there is no foot- -bridge, the boat is is 4 4 


about 22 ft. t. above ‘the wicket and parallel to the current. 
assistant pulls the chase 1 up » stream with a boat- hook, : soastotakethe (= 


| 


pressure 0 off the Prop. Another assistant in a pulls the ‘prop 
its position with a boat- hook. 
there is bridge, the chase chain is fast to the windlass 
and the wic ket is drawn ups stream slightly. The prop may be then 


pushed out of place. When the wickets are all | lowered, the trestles 


also low ered. More recent forms of hurters: permit the wickets to 
4 fall without pi pushing the prop sideways. 8. This is accomplished by 
pulling up stream on the wicket until the prop drops out of the part - * 
the hurter in which it has rested into a part having an an open channe 
hurter in which it has rested into part ha hannel. 
Then, by releasing the e pulling chain, will fall. 
isi is in use in this country, but it is believed that fully as good results : 


would be attained, at least on the smaller rivers, ¥ with a properly con- 
structed tripping device, w ith the additional advantage tl thatthe wickets 
gould be ‘thrown after ice ‘hed formed against the dam, it not being 
to to move the wickets up stream before lowering. There are 


many times when the dam has to be lowered too soon this account, 


* 


and much | damage i is done to barges. by lowering the water. in 


Port a L'Anglais Dam. _The Port & dam, located just 
‘abe 


ove Paris, i is ‘one of the most complete. iA It consists. of a lock, a 
4 navigable pass, a weir and a sluice. - The lock is is on the the left bank of — 


the river. It is 689 ft. Jong, and 524 ft. wide inside. le. The inside 
length i is 590 ft. The water on the miter- -sill is s always 6 ‘ft. 


deep. The 1 lock receives two rows of boats 253 ft. t. wide. The old old 
3 navigable pass is 1794 ft. from the exterior of the lock to the first _ 


Pier. This p ‘portion of the. dam i is closed by 42 Chanoine + wic kets, 
9 ft. 10 ins. high | by 3 ft. 11 ins. - wide, with a Space ina, between 
a ‘each, The ‘sill of this pass is | is 6.65 ft. above the lower miter-sill of 

the lock. It is operated by a boat and tripping rod. The weir 


1 


is 1242 ft. from pier to pier. it is ‘closed by 2 2 wickets, each 6 ft. 


ins, high by. 4 ft. 3 ins. wide, after the pattern: of M. Chanoine. 
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The sluice is ft. from the pier to on the right 


sill 26 ft. above F 


‘beak. is the new yom. 


“upper varies ft. 2 ins. to 13 ft. 5 


tae the seine _ They are made of two 8-in. x 12-in. -in. stiles, 12 ft. 8 ins ins, 


Jong, connected by four transoms and strengthened by iron straps 
“4 and bolts. . They are are made water- tight by tongued and grooved planks = 
nailed between the transoms. A space a of 4 ins. 


wickets to ‘interference, and this may be closed in one of 


ins. is le left. between 


- several wa ways ys already discussed. 


La Dam oN THE at Lyons. 
~The most advanced ideas, as applied to the general details of con- 
struction 0 ofa wicket dam, may probably b be found in the dam about 


to be described. Its designer, M. Pasquest, “not only changed the 
i 1 methods theretofore in use for maneuvering wicket dams, but also 


made radical departures from established custom in constructing 


- the various parts. aq He doubled the span of the trestles and suppressed — 
their axle, as well as made nu numerous smaller improvements; and he 


applied a new kind of hurter or ‘vesting shoe for the prop of the > wicket, 
by which | it was made possible to lower the wicket without the use of 


a tripping bar. he _ This invention has since had wide secagitons in th 


‘United States, on the Great Kanawha and Ohio rivers. 


Oonditions to be Mel. —The me movable dam constructed at La Mula 
Si tidre, 1879, is located at the junction of the Sadne and Rhéne rivers. 
ay Owing to the peculiar condition to be met, all dams theretofore known 


rejected. These conditions were met by y the 


orp ‘proposed had been 
7 ‘system proposed by Pasqueau and carried into 0 effect i in this ‘dam. . The 1 


conditions were that the Rhone, a torrential stream, which rise rises and — i 


falls very very rapidly, nearly forced back-water into the mouth x 


the Sadne, and that ; consequently the rise came from below the aes 


inotend of from above it it. So that they pass ‘must, remain closed until the 
“i water of the Rhone rea reached the level of the upper pool. ‘The dsm 


— 

— 

ts. above this sill, and 

wickets are modified in some ways to sus 

weight of 13000 to 15000 Ibs. against th 

= e upper surface of each 

— 

— 
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— 

— 
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ust be opened vy | to the overflow of foot- 


to prevent the level of the 


= the sill, as the obstructions be flooded are the | 

“The dam is within 1500 ft. of ‘the St. Etienne Railroad Bridge, and ee am 

lange yand heavy freight boats na navigating the stream must make a ‘asharp > 


have been dangerous. AD Moreover, the dam had to be built w: with a view _ 


tosustaining great floods in the Setne, to retaining pool 1 18. 
Description. —Modified Chanoine wickets are used, but the feature 


of the La Mulatidre dam is the double-stepped hurter of M. Pasqueau. 


= between th the bridge and the dam. baie Hence piers i in the river would Sia 


Byte use of this ‘burter, the foregoing conditions were s ‘satisfactorily 
The tripping ber was done away with. In front of the “usual 
z = (called the resting step) the hurter was provided with a second 


step (called the sliding step). ‘The face of the aliding step: is vertical 


and forms an acute angle with the axis of the. runway. Iron wickets 


are us used. Wood lasts only ten years, The panels are 14.3 ‘ft. by 4.6 
‘They are formed of two bars of U-iron 7; ins. ‘bys in. and : 2. 95 o 


apart They are are covered by 1. plate-iron, projecting 10 ins. 


J th by br 
yond he uprights, ‘supported y braces and ‘stiffened | by angle-i e-irons 


re put on a the edges. A flutter valve 5 5 ft. by 3 ft ft. is built into the chase 
‘ofeach wicket. is held in 1 place by a a bell- crank operated by 


‘The ordinary journal boxes of the none are not used. “The: lower a0 


of the horse is replaced bya asteel journal box havi ing checks ce 


wickets fit. They are held i in n place t by 24-in. bolts." “Thesi sill is is of cast cas 
from 14 to ins. thick, and lests as as long as the floor. steam 


Windlass is is used in in ‘maneuvering th the wickets. The time e required to 


lower the whole dam i is 43 hours, and na raise it 8 hours. A en l 
service- bridge i is used, with trestles 9.8 ft. apart. ‘The trestles are 22. 3 


high, and when down they ‘Superpose in “only three ranks. The 


axle of the ola- style trestle is superseded by pin connections with the 


4 ft. 28 ins. in depth. “Two axles top o of each trestle enable 


the -_ sections of es to lie end to ‘end, and decrease the 


journal boxes on the floor. be The bedding trench is thus reduced from 
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depth o of the trench. Th The windlass carries a guiding bar, which chlowen 


each section of floor, , without shock, and holds it firmly in 1 place while 
a the trestle is being. lowered. The trestles are symmetrically built in 
fc form o o a » double St. Andrew's 8 cross sand rigidity, 


vertical. ‘The > raising 0 of the wickets i is done as in any dam. 
tender pulls o on the breech chain until the prop falls into the i 


step. “He then slackens the chain and rights the wicket. lower 


continues to arew i in ther prop falls into >the sliding step. “He 
pay ys out the chain by the brake on the windlass. ‘The pr prop p automat- 


“ ically slides obliquely toward the runway and into it, and the a 


~ The first claimed for this hurter is that it the 


=" 


1 use of a tripping bar. 7 The greatest width of pass that has ‘been oper- 


ated by use se of a tripping b bari is 160 Any wi width desired 


which is now nearing completion, only a 


J. written by the e engineer in Addison M. ‘Scott, Am. 


E., and by the the and given 


General Description. —The movable the Chanoine wicket 


type, operated from trestle. service bridges. In In general features ¢ they 
are all alike, and are into to pass and weir. Dams! Nos. 4 and 5 


completed at and in "operation in 1880, and were the fist 


+ 7 movable dams in connection with slack-water improvement built in 


America. Dam No. 6 was completed i in 1886. 7 and 8 were cm 
pleted during the season of 1892, and 9 and 10 in 1897. No. llisnear- 


The experience with mov ith movable. on this. river has, on the whole, 


te: ‘been ¥ very y satisfactory. ry. They a are easily and rapidly "maneuvered, 


— 

is 

a 

7 

— 

— 

4 

— 

— i 


"THOMAS (ON MOVABLE Dame. 
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Over 

whenever there i is not water enough in 1 the river for 

tion and down at other times. ‘Their advantages the 
4 “fixed dams, for a river like the Great Kanawha at and having + a - similar 


commerce, are furnishing ihe of he water 


port too, when the ri river is near or eabove. the top of the lock walls. . 


dams the locks a: are only us 


river is so small as to make them necessary. At all o other t times 


are down, practically c on the river bottom, out of the b way and afford- Be 


open navigation. This is of great advantage to all 


classes of commerce, and is so with coal, as it 


is aad empty ‘barges returned in ‘‘fleets”” of large barges. 
be taken a towboat, and much Detter tim 


for such navigation, than when the stage: or discharge 
use of the locks. . The n movable dams being down in high water, there ie 


is comparatively little difficulty in protecting the banks about ee 


works from scour. In this respect: they considerable 

i 


Modifications, Cost of Operating, Ete. —Experience 1 with the dams 


suggested improvements, and the last ones completed have 


siderable advantages over those first built i in ‘strength and 

bility of construction, facilities for rapid, maneuvering | and ‘cost. of 


average cost. of operating and maintaining one lock dam 


has been $2 per This covers wages, | supplios, repairs, 


‘eats 


on 


ork. The ie cost during five y years of repairs 


These dams 1s are put up by four 


twelve hours; the usual time being about eight They are 


lowered v wit same force. in hours. No material 
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2 THOMAS DAMS. 
difficulty has: ever” 
men are employed ‘regularly at each as at the fixed 
C4 deme In raising and lowering the dams, one or two extra men “= 


the Dams. ~The operation of ‘Taising and lowering the 
may be briefly ‘described as follows : raising | the pase the 


trestles a come © Up, and with them the aprons that make t the walk, the “ 


rails forming the connections and the -winch- track are “placed. Th 


t the trestles the winch is used by means ns of a small top- 


and sheave. "After the bridge is up the wickets are pulled up one 
by one with the wineh and wicket chains 1 until the props | drop into 4 


the hurter seats. wickets are not erected or “ ‘righted ” as as fast 


as petted but left « ‘on swing (ew bascule), that is, with the 


bridge is is first put up trestle by trestle, ‘beginning at the lock. As the 


horse ereet, the end of the prop im the h hurter seat and the wicket i in 
ah horizontal position a at the top of the horse. thi this position the 
WwW water passes freely under the wieket, 1 If righted as fast as pulled up up 


wi 


3 
the head of water becomes so great ‘that the last wickets cannot be 
safely handled with the winch. After being put on the swing 


they are rapidly righted. This: is done with the drum 

a and brake on the winch and wicket chain, the butt « of the wicket me 
held against the pressure of the water and let let against t the sill without 


shock. In lowering the pass the wickets are pulled : up stream a few 7 


fein aie the w winch by a simple line and gr grab connection at the top a 


the w wicket falls. wickets are lowered, the bridge is pt 


down. ‘The maneuvers briefly described above refer particularly 


to the pass. is ‘maneuvered on the same general 
ae plan, but the w weir iinet being: smaller than those o: of the } pass, , can be be i 


raised or lowered, put on the ‘swing, or righted with full head 
ever meeaneny “Thos maneuver of the weir wh hen the dam i is up is wie 2 


pally raised as required to the of pool L A pass: 

ie wicket, for reasons given above, is never lowered or swung unless 
ag Telephone Line, Equipments, Etc. —Concert of action is necessary in 


_maneuvering the dams ‘and regulating ‘the | the different 
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notice of daily by y mail, and by 
elegraph w when “necessary, is had with Hinton at the mouth of the ai 


Rieaeieed « at each ‘movable dom | to assist at in the maneuvers ers and to 


jansport bridge rails, tools, ete. complete diving outfit is 


On the beak, addition t to the hor houses the ae 
— 


shop, blacksmith shop, storehouse are required Such 


nildings, except “the drum am house, are in use at the fixed | 4 dams a 
well. All of the. ordinary ary repairs are made by the regular lock 


Lock and Dam No. Fmd brief description of fone lock a1 ond dam will : 
suffice for all. Ibis located 44 miles from the mouth of the river and ae en 
er * founded on bed-rock and hardpan, a tough, indurated | clay, varying 7 


> Lock. —The lock is 342 ft. long between quoins, with a clear width 
of 55 ft. in the e chamber. Thetota total length, not including guard cribs, 

is 41 ft. The walls, including conerete foundations, are from 27 ft. 


to 31.75 ft. high; they are uniformly 20 ft. above the top of the miter- 
a." The m: maximum lift, when dam No. 8 is 8 up, 


No. 8 the lift: in low. be 


The stone used is and bluish gra) medium 


three quarries" along the river from one to seven miles above the 

site. i } weighs about 150 Ibs. per cubic foot, and the crashing load 

2-in. cubes varies from 25 000 to 46 000 Ibs. ‘The chamber 


bg the walls are of pointed-face e ashlar, | and the other faces | re enerally, | ex- 


e back of the land wall, of rock-faced ashlar. The icialiiee 
quoins, sills a and coping are dimension stone, bush-hammered. 
The interior of the walls and the back of the land wall and wings W were uP 
classified, as ‘backing. 


me The g gates are are of white oak, built without heel or miter “posts ”; : 


the: main 1 beams teint thr hrough and the ends and center ma made solid 


> connected with each other and with the central office at 3 
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HOMAS oN MOVABLE 
filling with and vertical bolts” and 
_ keys, end spaces planked. _ They a are suspended at the heel on steel 


gadgeons, ana by top fastenings and anchorage, all below the level. 


of the: coping. Each leaf weighs complete ab out 374 tons. 
4 


is filled and omptiod by tn tip gates, each leaf af having five ‘Cast- 


"maneuvered by y racks and pinions and the gates spare and 


The lock was built under a contract that covered the lock complete, a 


except the gates. . It ine! included coffer- r-damming, pumping and bailing, 
and the furnishing 0 of all work and of all motasigln, except the i irons a 
= in the mai masonry, , these i irons being supplied by the United States, ie 


or. 
dam is of the wicket type, operated from a 
trestle service- -bridge. It is divided into two main parts, the naviga- 


* tion pass and the weir, or into four parts beginning « at the lock, viz 
the nav avigation pass, center pier, weir and abutment. 
. The ‘pass foundations all rest on concrete, the latter extending to 
-rock under the and lower or exterior walls, and at 


and to hardpan elsewher Th 


foundations are 50 ft. lon 


“4 —e xcept tl the wicket sill and the t timbers for the horse and trestle le boxes. . 


ee The ‘pass is 248 ft. wide. r It is closed 1 by 62 wickets s spaced 4 4 ft, 
between. centers. “The wickets are of oak with pine panels, ‘framed 
and Hommel. are ft. 8i ins. the tation them 


of the The of the stand 13 ft. vertically above 


sill. The inclinstion with the vertical i is | 20°, and the lap ¢ on the sill 
,5ins. These wickets are a me inches longer than any before bu built 


The service- -bridge of the pass is made by thirty wrought-iro 
trestles, with attached aprons for walk and connecting rails. The 


= trestles are 8 ft. apart between centers. 5 The floor of the beidge is 16 

ft. 7 ins. above the center of the bottoms. axis of the trestles and 2 ft 


6 ins. : _ above the top of the wickets or no normal pool level aes, oe 
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THOMAS 


ains for use in raising, the. aprons forming part of © 


4 
“are e connected by chains | 
this connection, and have forged | stops in which to fasten the wicket ‘. 


wickets and bridge are anchored by 1}-in. rods and cast 


4 The weir ‘is 316 "closed by 7 i set 4 ft. be between 
centers. The wickets are ft. 9 ins. wide (the space beng 3 ine. ), and a 
9 tt. Ohi ins. long. . The axis of rotation measured on the wicket is 4 ft. 
from the butt, and vertically 3 ft. 4% ins. from the top of the sill. _ The ‘ at 
. top of the wicket is is 8} ft. vertically - above the sill. ‘The i ine ination 
with the vertical is 5 20°, ‘and the lap on the sill is a fraction less than s 
These weir wickets are from 1 14 to: 3} ft. longer phen at 
The weir service- bridge i is made by 39 trestles, , spaced, except. at 
ends, 8 ft. between centers. general form of construction it is 
the pass beidge, the trestles having attached ‘iron aprons, con- 


necting chains and stops for wicket chains, 


The upper 81 surfaces of the weir foundations of the Great Kanawha © es 
dams are e all a | little above natural low-water mark, On account of Bi 


this, i 


astruction, beginning with Dam No. 6, the surface 
made masonry (except the upper guard stick and 


hurters are fastened directly to the coping by wedge bolts. 


ee ae wicket sill is of cast iron, made in sections, with the horse | boxes mY 


a tached. . The sill is anchored by rods and discs. 
t 


The foundations and masonry of of the dam were built t by contra contract 


that covered the “complete, rea ready for the wickets and trestles 


It. embraced -coffer- damming, pumping and bailing, and the furnish- 


of all work and all materials, the iron built into or 


whe. 


and 

feel 

ei = 
ing The masonry of the down-stream wall of the weir extends 

Js 
ms 

= 
= 
G 

he 
he 


7%. 


4 
a 


‘719 ft. wide. 


by the engineer in charge, William Martin, in 1886, and ia? Se 


Street, 23 ‘miles above: its mouth. 


ons s built i in masonry of lock. 


lad Iron work in anchorage and fixed ‘parts s of 


ood w ork of wickets... 


Diving apparatus and and serv service boat... 


‘Land at site, engineering, superintendence 


a The C hanoine wicket dem: with Pasqueau hurters sat Davis ] Island, El 


afew miles below Pittsburg, affords the sole example of a a wicket dam 


ith wide pass in America. a Originally 1 the movable pa: part consisted ca “4 


 @ nav igation pass 559 ft. wide, and three weirs, 224, 224 and 216 ft. wide, 
respectively. Later, the weir was shortened by the construction 


of a drift- -gap 52 ft. in width closed by bear-trap ga gates, ‘and the p pier Bs a4 
between it and the pass removed, so that now the navigation pass es is 


. The description here given is compiled from one written 


General Description. —' —The Obancine dem s at Davis Island is the first 
ofa a series of movable dams devised for the radical improvement ¢ of Poe, 
the Ohio Riv It is miles below Pittsburg, alk t 
abe designed to make slack water between the dam and Lock No. 1, —’ 
‘Monongahela River, and the e Allegheny River to Thirty- cixth 


we 


The lock is located on the north side of the Ohio T The 
‘ ‘between the gates of the 1 ck is 600 ft., and the total width of the — 


dock is ft. ive The notewor worthy between this and ordinary 


gates, 


j 
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i These recesses, or slips, are built towards the shore, from th 
distance of ft. The total of the: river lock: wall i is 


‘The movable dam begins at the river point 100 ft. 

above the lower lock- -gate, and extends the abutment on ‘Davis. 
The dam is 223 ft. long, and is composed of 305 wickets, 


No. 2, 2 ft. ab oa and No. 3, 3 ft. above. 


= 


Dam.- .—The floor of the dam is framed struct 


41 Qine 


ipally of 12x 12 -in. white oak timbers, framed in . such a manner as 


form a rigid combination. This framew york was built i in the foun- 


through the and through a a cast-in iron on box the > 


hss horse box.’ This box forms the fastening for the lower : axis of the ey 
= = 
eae _ horse, and i is the chief connection holding the dam i in position. _ Each we 


wicket i is composed ofa horse, a prop and : a panel, or shutter. 
s lower a axis of the horse is secured to the horse box; the 1 upper a3 axis is 


, Sinehed fo the panel near the center, around which the panel is free 
rotate, The wickets, when i in n position, a are are inclined down 


‘of the horse the prop, which rests iron socket, 
to the foundation and called a “hu hurter. Thus the dam is 


formed bys a of wickets extending across the river. Each wicket 

4 


with & space e of 3 ins. 


| 


— 
ft. below the gate sill, making 4 
wall (including the development o a 
= 
| 
| imbedding them. On the foundation thus pre- —— 
i pared, and composed of the concrete anchorage and frame struc Ss 
& 
= 
hother, — 
space is to prevent t 
which would prevent their free movement. The rey 
low ed, if necessary, thus 
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The arrangement | by which wicket “is held in in 


ing joint. . All parts s when lowered assume a horizontal position, ,and lie 


below the: main sill, insu ring from steamboats Seating objects, 


The na’ navigable is worked bya maneuvering boat, m made of steel. 
_ Thew wicket winch is located in the center of the boat, and the e line “ 


from the wineh, by which the wickets are raised, changes its direction + Fe 
 byp passing g over a a steel sheave, ‘mounted. at the bow. Eight outriggers, = . 
Suspended on the side of the boat, serve a double purpose, forming 
- platform for the workmen and keeping the boat far enough from the ae 
kd face of the dam to permit the breech of the wicket that is being raised 
Oo to swing past the sheave ot its seat against tl the main sill of of the dam. ae 
On the outer ends of ‘each of the two forward ‘outriggers a a buffer 
ins. thick, 12 ins. wide, and | 64 ft. long, is is fixed, and rests against | the q 2 
wickets These buffers have a high and low position, the 
former for working i in low water and the latter in 1 high water. r. Thisis 
purpose of keeping the point of "bearing on the wicket below 


the axis of rotation, to prevent the wicket swinging g when the Pressure 


4 “* required to to raise a wicket is brought upon it. . Th The line from the winch ~ Og 
in ihe beet has a pole attached to ‘end, the end of 


v 
§ 
ic} 
2 
g 
ch 


one last 1 raised; rarely the hook to ) be cai cast: me more re than twice. 


a ae lowering the dam it is only 1 necessary to catch a wicket at the 
-— pee and draw it forward until the prop drops: off the inclined step on a 4 a 
a the hurter, the wicket is then released, and the pressure of water 


against it forces the p prop into the downward | channel of the _hurter, a 


_ when the wicket fa falls gently, and without any ‘shock, into position 


y Ase second dam of this character i is now under construction on this ae 
AG 
river, 25 miles below Pittsburg. It i is to havea navigable pas 


ft. long, ¢ closed by Chanoine wickets, « operated from a maneuver- 
boat, and three weirs the old style bear-trap, each 120 ft. long, 
separated from the | and from each other by pews in which ‘are 


7 located the maneuvering valves. ys The u use of compressed ¢ air for -creat- aa 


ing an initial head in raising be bear- r-trap gates will be t tried pepe 


D 4 ally here, an and probably lead | to, a plan for starting this sort of gate 
ithout prov iding 1 means for ¢ head. 


— 
SSS 
— 
— 
— 
— 
4 
— 
= 
= 
4 
— 
— 
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Tripping Bar. —_Had M. Pasqueau g given ven the same amount of study 
improving t! the tripping bar t that he expended to encompass its aban- 
:. donment, it is | probable that there would be to- day wicket dams — 


ee could be low ered in ice and drift from the at eee ial 


s On the 27 wicket weirs of the Meuse and the 29 dams between a 


4 4 snd A Auxerre, which have been i in operation for 20 or 25 years, there 


hes rarely been injury to the tripping bars, although they have 


a occasionally caused « slight delays i * | opening, but never a serious i 

= pediment to'the complete lowe ering of the dams. 
; ‘The ability to to rapidly “drop th the wickets from the shore by simple 


“mechanism after the formation o of =e or r the accumulation of drift i 


undoubtedly to be placed first ¢ among the e advantages of the ‘Chanoine 
iu ystem, and, while it: may not be practicable to accomplish it on wide 


openings by the s come “means adopted on those of less width, ye yet t the ; 
same result may, in the : author’s opinion, be attained by the vinnie 


: tion of different ideas. The tripping bars i in we lie - rollers on the 
Capea floor, and have projections which successively engage with 


ie and move the props of the wickets sidewise when n the bar is put in 


“pation by machinery on or lock- wall. ‘The ¢ objection has been 
that the bars at times become fouled by: stones, timber, ete., ,and 
refuse to act. They cannot be used for wide passes, because, as itis 


_“Recessary for the bar to move about 8 ins. in order to throw a peop 
ont of place, it is plain that the number 0 of projections will be limi 


The custom is to first throwa few wickets s separately, then by twos »and- 
- then by y threes, and so so on, , the head becoming rapidly reduced after a ‘ 


wickets have been lowered. In this way quite alength of dam can 


thrown with a single and, - bars can be used 


a, and the clin’ is led to suggest a — solution in which a 


this objection, at least, will no weight. 


‘This solution lies in placing the 


4 
a 
4 Pat 
_ Opening, Operated irom machinery at each end opening, it 1s 
apply this style of bar to weirs up to 200 or possibly 300 4 
oa ae width; but evenif they could be made sufficiently powerful to throw a ah 4 
= 
a i. pumped out or flushed at will. Without going into details here, it be a 
that it is believed tha‘ suitable apparatus can be ‘a 
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and maneuvered from | the | lock- c-wall or pier to successively throw a 


wickets a as rapic as desired. 
a Prop and Horse. e.—The p present construction of prop and horse ren- 


ders a wicket unstable, and the oblique | traction necessary in maneu- 
 -yering makes it impossible to place them adjacent. ‘This may 


riated by a more rigid connection between and wicket. 

‘The necessity for aliding prop »p sidewise out of the hurter i in lower- 

ing causes this and a method ‘should be which 4 


an n arrangement a ‘the plan of “that proposed in the 


dam Janicki, a ‘a D-shaped construction, would be best. OA 


om. s.—There are in use: original or ‘Thenard 4 


into a channel, down which 


hurter, i in which the wicket is 

2 palled up stream until the 


prop drops on a lower s 


by an ine nelined wa 


‘the prop into the descending chute by an inclined st it ‘is 


hurter by the author and his (Fig. 3) 
in use on a t trial wicket . on the Great Kanawha for the past 1 10 years, ee | 


where it is s said t to work satisfactorily. In this the wicket is drawn a 


al, until the x prop falls over a tongue hinged to eke 


hurter, when, by releasing the wicket, the Position of the tor tongue is 


reversed by the descending prop, so as to cover the p-seat 


carry t the he prop o over. admits of a prop- -head and requires 


— i 
— 
=, 
a 
= 
— 
— 
— 
— 
— 
— 
— 
— 
i 
— 
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Ing, cast on the hurter, as t the wicket i is pulled up stream. The fact 


that the wickets must be pulled up stream against the great head 


water, in a all of these forms, except the original, in order to lowe ee 


bs dam, isa serious drawback to their use oc. The other fact that in in all, oe 


the original and “excluding: the trial one “mentioned, the. 
must move in order to strike the downward slide, is 
of an objection having weight. 7 Al hurter should | be 80 so designed that 


he pressure of water on the wicket would assist in n releasing the prop _ 


ther than ha’ have to be overcome when the time comes» to lower the 


that no lateral movement oft the Prop be required 


attained with very y simple appliances. 


Conduit Tripping Devices.. — Against his form mer in tention 
Conduit. nder the line of feet of props, when standing is is 
duit 


nn at its ts ends with the upper and lower pools, 


‘tical wells in the By the 


on valves at ea d of the conduit, when there is a ‘difference o of | 


can t be passed it on the 


conduit may b 


80 spaced as to be the same distance between centers as are ‘the 


the covering ag of f the conduit immediately d down stream yt the foot of 


a the props, so that these members : may rest directly against the wheels. be re 


‘ One or more cog or ratchet wheels are also keyed t to each shaft, hich = te 
when ‘engaged with suitablet teeth on n the tripping bar, which bar i is also oa 
inthe conduit, will prevent allthe wheels from turning. Each shaft will e 


Be have as many hurter wheels as it is desired to throw v wickets simulta- — 


so that the disengaging the teeth from the ratchet or cog 


& a _ Wheels will lower as many wickets as ‘there are hurter wheels on that 


shaft, by the the pressure of the prop wheels and d being car- 


a 


4 
= 
de 
J  beclosed, and co 
and also connect 
=o — 
Pee e exhausted, when desired, by a pump located in one call 5 
a the wells mentioned, so that it may be entered for inspection, 
Wheel Hurter.—Shafts of suitable size, of such lengths as may be 
desirable, and having bearings at intervals, are placed in the conduit, 
2 = 


x turn; ; but ‘should not be low enough to an unnecessary 


on the shaft when locked. A The cog wheels will be hooded consul a 


_ show above the surface; and as neat a fit as practicable will be made 
about the hurter so as to, as nearly as possible, make the con- 


Tripping Bar.—The tipping | ber is ‘made i sections 


‘nected together with links which | ‘slide | in slots near the ends of of ‘the: = : 
sections. . It is forced to travel in a , direct line by suitably constructed a 


ana rollers. One end-section has a sack which gears into 
j on a vertical shaft located in the masonry well, above mame =H 


tioned, the top of which h has sui suitable gearing f for for transmitting } power, a 


7 ‘The bar sections correspond i in length to the shafts, and, when placed a | 


abutting each other, | their teeth, which are preferably on their top 


side, are in their several 1 cog-whe -wheels. By ‘turning the capstan at the 


7 ¥a masonry, the first section will move toward it, t, and the teeth wi be re- as 


- 


leased from thec cog- og-wheels. This will allow all the v wheels « on nthe first 
shaft to to turn and thus throw the wickets. Mi The link connecting the me 4 


4 first sections will then move the : second section by theo j 
af 4 tinuation of the winding at the cap capstan, ‘and its teeth will in turn be 


s drawn ¢ out of the © cogs, at which time the third section will be started — 


~ 
by the , tightening of its link. io continuation of the 1 winding 5 will: re- 


lease all 1 the wheels and throw all the wickets. The bar is then 


- turned to its original position by reversing the ‘movement of the cap- 
stan, the links sliding in the slots and permitting the several sections Bis. 3 


to push each other. Hf ‘The teeth and cogs are 80 | shaped that that it is im 
ry possible not to engage with each other. An indicator will show when he 


the bar sections are all in their aoontad places. The sections are 80 ai 


the ¢ conduit covering alongside the props. moving “ 


aa the long arms of the lever in one direction will cause the short end to Ce : 


a press against the bottom n of | the Props ant and ‘push them out of the seats Heo 
the slides. The levers ¢ be set and connected 
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below the line of pressure through the prop, 

— 

— 

3 

a 

— 

| 

— 
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 plish their movement. 


Lifting Tripper —Immediately under the f foot of each prop is a | 


vertical pin. The bottom of this pin is in . the ec conduit, “where it is held a 
rigidly in in place by a . casting a few inches above the end. d. | When t the 
tripping bar i is set in motion, suitably shaped projections must "iar 
ander these pins, and this they can only do by raising the pin a and with 


it the foot of the prop, which is lifted out of seat. eat. The wicket is RY 


_ thus deprived of its support and falls. 4 The hurter for tl thi 
have but one e slide, a and the natienls may be rigidly attached to the 


S wicket. As m many wickets as desired may be lowered simultaneously _ 
by method, by connecting the ‘bottoms of the pins. Levers may 


: - also be used in connection with the pins if it is desired to increase athe 2 
power. P Arrangements for the reduction of friction, and the shutting — 
ee out or reduction of leakage when desirable, are to be made in any con-_ 
‘duit devi ice; in the last mentioned the } pins should be | of material 


wie 


| Original For Form. ee two principal types of movable dam in use © 


have been described, and. other forms less known will n now be taken mop 


considered in as little le space as possible. 


= The f pan of ‘ese is the Boulé gate which has had a fair trial, in © 
France, a Suresnes and Marly and other er places, a and in Russia, and me 
; i is well liked. In the latter country the gates are mere planks 0.08 ft. 
wide, with pegs near the ends worked by hooked This dam, 
_ Tented by M. Boulé in 1874, , consists in the substitution of the ordin- e-. >= 


gates of hydraulic works Poirée Poirée 


the t reatles. are raised lowered by one maneuvering 
Screw or jack, and are sent to the s store -house by way of the service- 
4 bridge, either upon the car or carried by the he assistants. T The gates ar are 
made small enough to render them easily handled. They are attached 


‘ to the hoisting m ‘machine by chsing, which fastened 


q bar ane brought in contact with the levers in succession to accom- 1 
4 
a 
q 
‘a 
a 
— 
= 
gate; the latter being constructed like the handle of 
— 
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weight without increasing dimensions too greatly. w width 


from trestle to trestle should not exceed 3.28 ft. ; ; hence, the width of Bs: 4 
the gates is the same as that of the trestles. . The height of the gates 


_ should not be so great as to make them burdensome to handle. le. On 


this account each bay is filled with several g gates, one above the o other. 4 


The essential feature of this: this dam is several rows | ‘rectangular gates 


— Maneuver ers. 8.—To o open this dam the procedure is the same as 


opent the old-t time that is, the tops row is s first taken away 


a = of the lower pool, the head will | equal the total Jift of the dam, : and — 

will consequently be very small. ‘The upper row of gates susteine 


less load than the lower ones. Hence it is more easily ; raised. _W hen 


this row is taken out, the level vel of the pool | drops, and the second row 


is out the same pressure as the first. Or, if the 


discharge above is enough to keep the level of the pool at its original a 


height, the lower pool will be raised, with the same ‘result. The 
: lowest row of | wees will be under water on both ; sides, and the press- a 


ure will be neutralized. The n maneuvers of these gates | are always ea 


— 


i ea ay, if te > dam long en enough | prevent great overflow, and if the 
_ To close th the dam the reverse order of the foregoing is is used. The | 
lowest row of. gates is first let down. hile the fall is slight, the = 


¥ 


next row will be put place. It should be easier to close the dam_ 


a water. 2 The maneuvering is not t all done at one time, but successively 


according to the amount of discharge, | 80 that the duration of the 


than to open | it, as the work will be done against a , smaller head of Ee: ' 


maneuver, while considerable, becomes immaterial. it the river rises 


above: its normal low el, the ; gates, all removed and the trestles 

down. When the river recedes, the g: gates are replaced without allow-- 
the stream to fall below w the normal le level o! of the pool 
ris Dimensions and Arrangements of Gates. —The breadth of the gates. < 


is by the distance weve the trestles, and should not’ be- 


increases, this width, 


= 
— 
— 
— 
% re support a column of water whose head equals the depth of the flow _ 
— 
pee: 
| 
| 
— 
— i 
— 
— 
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- shot ald diminish. TI ‘The height « of the gates depends } upon 1 the depth « of 


‘the pool, and the width and solidity of the ser -service- The 


4 the gates may ‘be increased ‘and. their ‘number diminished. height 


of the lower tier of gates ‘may be in increased ; as it is grvcnbeeain and 5 
a8 
“more easily raised. total area of gate should, a rule, be 


to 20 sq. ft., and not vary much from 15 s Sq. q. ft. 


There is an advantage in having at the top c of the | Tow of 


very light gates or boards which the tender may place or remove 


by hand. ¥ They | should be from 4 to 12 ins. in width, and quite thin, — 7, 
as the pressure is light. - During low- -water these a are sufficient t to A> 


-Tegulate the surface of the pool. If one row of boards is not not enough 

two | may be used. ym the board is 1 ft. high and 4 ft. long and the Re 

es overflow is 0.66 ft. above them, then the load equals 280 280 Ibs., and the 

board sho should weigh trom 16 to 20 Ibs. and ‘be thick. Assuming 

A coefficient of 50% for friction, the force of 140 Ibs. is required to eo 
If this is too much of an exertion, a lever can be used. The = bes : 


gates meg be of ‘iron, are > better if made of w wood “They 


toned and grooved o with a double end false 


ing rod and rest their ends against two adjacent trestles. 
the © gates are 4 ft. wide and 4,25 ft. each th gate will bere a 


0. a7 tt., a thickness of 0. 33 ft. would answer rfor a head of 13 18 ft. 
‘The, gates are then no thicker than. “the needlés "ordinarily used. 


opening the theme Se is about the same amount of wood to be | re- 


‘moved as in opening the Poirée dam. Allowing a coefficient of fric- 
tion n of 50%, a force of 5 Ibe. would raise the under a a head 


- the ‘sides in which the gates a are to slide. . Iron bars should be fast - 


to the edges of the gates, to diminish friction. To prevent jam- 


ming of the oes! in the in case of is better to 
, and to fasten the 


of tl gates together | by two ‘angle or -irons at the 


| 
= 
« 6 Wo 
oS 
Aine 


These rest against the upper trestle posts. This may be height. 


ened at time by the use of planks. if the trestles are not strong 
4 enough, they ‘should be replaced. The trestles should be made with 4 


an excess of strength, with a a view to heightening the dam if desired, 


a. ‘The Boulé gates s have be been us ‘used at the deepest | pass of Port a1 ‘Anglin, 


ee at La Mulatiére and in part of the Suresnes dam. vas 


wa Summary. —The advantages claimed by the laventor for the I Boulé ‘a 


pe 
dam over other are as follows: 


~The cost is inconsiderable, as ‘shown at Port Anglais 


less ‘surface n ‘necessary, , thus saving in the: 
3. The cost of maintenance is less than that of 


‘The first on is shout the same as that of the Poirée 


5. The pool can be higher with the Poirée dams, and 


6. the can be replaced sufficiently ‘high a above the 


opened i oto, prev event t overflow of the br bridge. 
fixed weir is. unnecessary, greatly reducing the e expense. 


or telephone to the dam-tender at the dam thas 


as 10. On account of the even along | the whole length of the 


the bad effects of scour rand eddies a are reduced. 


13. It i is tight. The leakage is very ry slight, thus rendering it ‘espec- 


Pear 14. Thereis no submerged machinery to repair or to get out of order. — 
The maneuvers are performed easily and without danger. 
16. The f may be raised. by boards at ; 


—— 
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this is not 80, the sy stem 


flutter valves obviates this time required 


move a gate is from two to three minutes in the top rank, and from five 


to ) six minutes it in the bottom rank. ‘But the last maneuver is 1 


Sige 


* 


1770 Ibs. ; 7 ee a aie of the second rank, ‘5 391.25 Ibs. ; 


been cen made 0 on the dam at Marolles. gates were 3.52. ft. long 


“and varying i in height from 11 11. 81 ins. to 19. 68 i ins. With a lift of 7.21 


, the panels could be | placed or. ‘taken out man with the 


greatest ease. A complete and interesting description of these experi 
ments may be found in the ‘ ‘ Annals des Ponts et Chausetes ” for April, — 


7 
adding to the heig q 
to be made. toolongto a 
s dam that it requ 
h is urged as an objection to thi 
2 
a 
the upper rank, 
— 


Remarks on Boulé Gates.—M. J ‘Janicki, in 1876, this prineipl 


4 to the Moscow dams, in Russia, by cannes the gi gates with planks 0. 0. 8 4 


4 ft. wide. . These can be maneuvered without a crab, by a hooked pole, a 


a nee are placed near ir the ends which am as guides on t the downs stream 


4 _ directly against the trestles, as in the | Boulé dam, ‘upright timbers, | or = q 
- i, needles, are placed against the sill at t the bottom and against the tres- — 
_ tles tles at the top, and these are made to o support the planks. Thes These up ae 


rights or peste are supported against the trestles, near the cont center of 


by a a suitably constructed frame (Fig. 4). 


While the method of maneuvering is simplified | ‘the of 


; the size of the ga gates, the objection s still. remains, as in the Boulé i dam, nd 


that: the lowering takes place too 0 slowly for rivers liable to sudden ey 
—— freshets ; but by carrying the idea of Janicki a little farther and intro- 

: i ducing another feature, the author believes an excellent form o of dam 


be “obtained; applicable, at least, wherever needles can be 


» This. consists in placing the tops of 61 the posts or uprights against the 


hook-ends: of the escape- bars. connecting the trestles. In lieu of the brac- 

ing against the the trestles, th the posts: should be well | strengthened wi with» 

iron channels, bolted o1 on the sides and d reaching within an inch or two 

a of the ey edges; the rabbets formed by the e flanges c of the chan: 

nels and the edges of ' the posts will receive the ends of the ‘Planks, a 


4 the planks 8 on a rop rope a as they a are being g placed, and attaching this r rope et 


7 which should be slightly rounded, to ) prevent jamming. ‘By stringing 


te the proper post, of the ‘whole w be enay 


Long 
4 
= 
ic] 


ai to fall, and with it will g go one set of planks. s. W ith wide-span trestles 
more than o one upright may be set on each escape-bar, because the 


‘ should not very long. 


M. Cameré, at Vernon on the lower Seine, devised a dam 
to that of M. Boulé, the o only. difference being that, instead 
oil the Boulé gates, a ‘wooden curtain is used. : ae This curtain tain consists of 
" narrow strips of w rood, , hinged together, a and susceptible of being rolled 


a3 up and low ered, 


by means an endless. s chain ps passing g around it like 

| 
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‘This dam is is opened b by: rolling the curtain Up from the bottom; 
whereas: the Boulé gates are opened f from the top, by removing the 


of the curtain are made thicker than the the upper ones, in order that they - 
may the pressure oft the water toward the of 


‘The ¢ curtains are by means ofa crab placed on the foot- 
‘bridge. The dam is supported by a series of Poirée trestles. 


rolling or or unrolling: can be stopped at any place, thus the 
opening as exactly as may be wished. This dam has ‘been adopted at 
en Villez, which is situated 145 kms. from Paris, on m the Seine. e. It Y % 


on Dam at Port Villez.—The following description is condensed from a i 
report published by the United | States Government: + rive 


The flooring consists of raised portion, forming the stream 


sill, ‘united by a curved portion with a recess which holds the lowered 
= trestles. The sill is 18. 12 ft. below the upper pool, ‘The recess pro- 


tects the trestles from n the keels of boats. 


tee. —The trestles are planned so as to present the minimum ae 


obstruction consistent with strength. The stream uprights have 
asmall T-iron on their face, the projecting web 0 of which serves as a he Js 


& guide to the curtain-bars resting on this s upright. . The bracing i iscal- 
= culated on the supposition that the pressure of the water is distribu- - 


7 


ted over the whole height of the uprights, instead of being transmitted i." 


at the top, as in the case of to bracket, placed on the 
_down- upright, serves to the ‘service- rondwa ay, yrand 


tles are moved by means of flat i iron bere, ‘each i in three parte, joined 


together, and having a joint at at each extremity. 

a Lowering the Trestles. —When a trestle is to be lowered the joint of one 

extremity of a bar is pinned to the upper cross- -bar of the trestle a1 and : - 


-. other extremity is made fast to a car, mov vable | on the track | on the a :! 


service-b -bridge. This car is held by a chain, around the drum 


if 
2 ie ; ins corresponds wi che Wi 
— 
of 
m 
&§ 
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of & windlass, the latter being held by on chain, made fast to the 
next pier or abutment . Tol lower the trestle, it is only necessary 
?p ush thee onr forward and pay ont the windlass chain. 2 When the tres 
tie is lowered, the flat bar fixed to the car is detached and pinned to th 
side o of the cross-bar of f the follo followi wing pestle ae standing; t the opera. he 


tion is repeated, and while the second is lowered, the flat jointed 


bar connecting thet two 0 trestles folds together, forming: aV, the 1 unequal 
ah coming together be between the two trestles without forming 


oh eaps like the. chains. The trestles are lifted by: reversing th the operation. 


Curtains. ns.—The curtain is r is rolled or unrolled by an endless ae 
as follows: Each line of the en endless s chain, passing the guide 


valleys forms two one to the right and he 


the amount rolled | up. To the curtain, the two lines of the 
chain of the ‘down- stream bight pass over the chain pulleys the 


windlass; the combined motion of these pulleys an 

or r contraction of the other bight. 

5 a The x windlass for handling is mounted on a car Pe on the ois 

of the foot-bridge, to bring it in front of the curtain to be moved 


en placed it is clamped to one rail of the track. On the ie side 


movable buffer. on the u pper part of the windlass rests against 


tion. “a The windlass car carries two. wo outside chain pulleys, corvesponding 
to the curtain- n-frame guide pulleys. The lines of chains are upon 
these, and maintained in their places by ‘rotating stops W which can 
lifted to to allow the chains to be taken off or put on. 
The pulleys ar are keyed to shafts | driven by the 
: The lower pulley may be engaged o or disengaged. . Wher hen engaged S03 
in an opposite from the pulley, and its 
velocity i is a fraction of that “of the other. This being s so, to 
roll up the curtain the lower pulley i is is engaged, par the the upper pulley 
ss exerts an n effort on on its chain, while the lower pulley pays out its chat apy 
: mee of the difference o of the velocities of the two. pulleys a 


of the — passing round the curtain takes place, ant the 


= lengthens and the curtai vunrolls, 


— | | 
— 
= 
eat 
— 
— 
— 
j 
4 
— rns, letting go the chain, the bight 
— — 
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and part: of the dam at ‘Suresnes, described further 


= its operation is both slow and laborious. ‘Each curtain must be re- 


e curtain frame is shipped on on a a special « car carrying an inclined 7 
plane with a windlass and chain. This on brought in 


4 front of the curtain, and the screws fastening g the curtain frame to the i 
trestle stle are removed, as to allow the former to turn a around its 


journals. windlass chain is hooked to the upper bar o of the cur- 
tain frame, and the latter turns around its journals s until it rests upon * 


; c the inclined plane. lane. Then, by the the continued action of the v Ww indlass, itis 


hoisted the car moving rollers fixed to the inclined 
x plane. The curtain frame, thus completely separated ft from 
3 trestles, can be carried off on the car. ar. It is r is replaced by the reverse 


x process. This manner of closing i is also in use in n the dam at Poses 7 


Remarks. —That the Cameré cartain could obtain a foothold 


actually be built and operated o1 on navigable e rivers only proves. yes at 


closing passes of moderate lifts have been very ‘scarce, ce. In 
e author’s opinion, the dam does not possess a s a single good ‘point. 


is expensive, frail, easily worn out, unwieldy, regulates the e pool 


from the bottom, and therefore dangerous t to the foundation, 


moved by a special car and taken ashore as soon as removed, van : 


THE Dam at SuRESNEs. x 
J ae The Suresnes dam, located just below Paris, was built by XN Boulé — 
5. It is one of the largest a as well as ‘as most recent works | of the 
"Seine, canal one of the best examples of mov able dams in the ‘world. 
Tt is made by the use of alternate bays of Boulé gates and Cameré ~~ 
x curtains. ‘T The trestles of the pass are 19} ft. . high, an and the gates — 
ft. high 4. 10 0 ft. wi wide. ~The dam supports head of 10. 0.6 ft. It is 
into ‘three parts by two islands, Folly Island and Puteaux 
Island. The navigable pass i is 238 ft. wide, and is located i in the left 
arm the tom. the ri right arm there i is an elevated 206 ft. 
wide. 
sills these three passes are 17. 16.25 and 12.18 ft. 13 tt., reapctively, 


e gates and curtains are supported by Poirée rst 9 
60 
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forming caissons. trestles are are braced a ‘St. Andrew’ 8 
ha! Nil ae A Megy’s endless. ame is , used to raise and lower the trestles, | and i is 
_ operated by a windlass on the shore. f In the ‘Tight arm of the river, 


i.e, in the elevated pass, th the Camensé curtains are used for aay Og 
the: dam. The middle channel or weir is closed with Boulé gates, | and E 
the left arm or navigable pass” is closed with gates and curtains - 


ternately. y. The la last method of arrangement. has been proven best, for 


_ the reason that the curtains when rolled up do not always  peoseeill 
cylindrical form. ‘ This fact is likely ‘to cause se adjacent curtains to jam. 


Maneuvers. —The general plan of of operating Boulé 6 gates, and Cuma 


a nd to place sm small planks 1 ft. in width . above the top of the ester a 


and curtains i in all the bays swhen it is desired to diminish the overflow, 
"These planks are placed and semovel by hand. Boulé considess- 


them m an essential part of his dam, and attache es considerable import- 
a ance to their use in ‘regulating the pool. In a any ca ase the Cameré — 


curtains are unwieldy for the r regulation of the pool, an and especially: if 


the lift is great. The effort: required to ‘raise a curtain from m the 


bottom i is evidently much greater than to remove from top. 
The curtains are likely to wear out if used for the regulation. of the me 


pool the currents through at the of 


In time of flood the ) top rows of gates are first removed, and then 


= curtains are rolled up from tl the bottom. — The head at this time is 
much reduced, and the r rolling | up up is more ¢ easy than during low water. 


the are removed, the discharge through the the > openings 
very great. a If the flood the are all removed and the 


in the navigable pass are lowered. Thus whole 


Opened | to navigation with a 


“The to either 
2g (Atty-seven in num 
formed at any of water, , provided it does not reach the 


bridge. As it requires a considerable delay in nav ees to pass 
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a tats ee the lock, the trestles 2 are always bedded a as soon as nti 


is sufficient water on the sill for the ‘purpose of navigation. te If the 


WR 


r. water falls, the trestles are immediately replaced i in order to preserve a 
ot water, 
“§ The time required to lower the trestles i in the Suresnes dam is in- 
reased by reason of the fact that the curtains have to be removed by 


"means 0 of a special trolley carrying a small windlass: for “the | purpose. 


ss rs The curtains have to be carried to a + platform and hung upon a special - 
frame in the same position as the The operation is very la- 


porious, as each curtain and frame weighs 1600 Ibs. When they 
rolled up, débris of various kinds catches between the sticks, and they 


and d tipped upon the . In the other asses, are 
4 
} bat little used for navigation, the trestles are not lowered until almost =" 


oA new lock 5% 525, ‘silt 56 ft. wide has been placed between 


the left bank: end thee old lock. The latter has been rebuilt, and below ae : 
‘ite a lift wall has been p aguas 


stationary crab, and in ‘this it is a ‘a great improvement over 


other dams. using trestles, except the needle dam in America. 
ch — the der device, known as 8 


the frames of the Seine pass a are united by a 


placed on the abutment of the pass. 

this system, having put the first frame in place, it is 


and of the service- bridge. 


* Notices sur les Modéles, Dessins, etc. Universelle, 1889, p. 98. 


and 
roms, 
id is q 
iver, 
sing 
for red 
ve a 
or, 
q 
ly foreign example of an 
reater than the dis- 
is of the chain between two successive frames is g 
is 
e operations of opening and closing the 
ae its upright position, and the operati the 
237.47 ft. (72.38 
closing in five 
¥ ms.) in length, is accomplished in three hours, and the closing 
— 


ie 


=) 


q 


r the crab to stop as “me trestle 


to. place ‘and the is removed from the trestle. The 


device raises trestles and the 1 foot- or walk- 


employed at Poses, 
Mericourt, Meulan and Port in France, and on the St. Mary’ 


alls Canal in this country, for dams of high lift, while more expen 
sive re than those heretofore described, yet may be advantageously used — 


in many situations, yarti icularly at points where a railway or highway 


F 
~ bridges i is of late date, yet Mr. Frimot proposed such an arrangement 


to Cross stream. W hile the application | of supported 


in 1829, and a bridge dam was cons on the or Yont mine 
back as 1836 (Fig. 5). These designs, however, did not provide 
under the arches, except when the dam: was 


a” 1874-75. it differs from wnat in France in that the e closing is is done 
sliding gates rather { than hinged curtains. It is “built with nine 
Days, 41 41 ft. wide, separated by p piers on on which rest the bridge, which oe 


is too low to allow boats to pass underneath, even when the dam is E¢ 


open. ‘The floor of the dam is above level. The pool rises 


ia The following description of the nei at Poses, which will give a 
general idea of the system, is compiled from that in 


te 


ents, is divided into seven five and two shallow ones. 


} 
— 
— 
— 
| 
q 
Be 


combination of the heights of the of the different passes was 


"made so as to obtain a sufficient superficial flow by uniting as well as -_ 


- possible e the { transverse profile of the river at the right with the chosen af 
The dam is thus divided into three distinct ‘parts; two ) Cor- 

responding tothe two arms surrounding Pointe Island, and the other to 


the cross- -section of the island itself. | sills are placed at 11.32 tt. 
above tide-water in the first case, end 17.87 ft. in the second. 


Depth of Foundation. —The exceptional height of the dam sequined 


te the foundation to be laid upon a solid and impermeable stratum, thus 7 


arecture ma a portion of flow during low. water, when 


_— needed for navigation. it was found best, as as in 1 the case o' of the > 


locks, to descend toa a bank of solid chalk which i is met at: about 5 ms E. 


below the sea level fo for the whole width of the river- ver-bed. © 


Piers and Abutments. —The piers are are 13.12 ft. thick. On the 


"stream, side, the > starlings project a a considerable amount beyond the 

a roadway, and 1 support masses of masonry wee rise to the top of the a 
bridge. These masses serve to resist the horizontal. thrust which is 
transmitted tot the | bridge by the suspended frames. The piers and 4, 
abutments are “pierced by full-centered arches 4. 4.26 ft. wide and 54 
ft high, so so as to allow the service- -bridge to be e freely cart carried through © r< a 
them, In these passages 1 niches are made in to. eur- 


the sea for the deep passes, and 17. 06 : ft. for the shallow 
‘This surface i is limited on the up- side bys a sill curved just 
- above the level of the hurters, so so as to protect , them m against the keel =: s 
of any boat or the shock k of any bodies : against | them. . The  hurters are eae Vath 
8.80 ft. ‘apart, built into the and projecting 1 15 and 0. 0.82 ft. 


above it it in the and shallow p passes, They ar are 


iro ste 
each stone, is secured by nut at the back. This 
‘bolti is ured to the anchorage bar of the flooring so as to trans- 


mit to the piers the longitudinal pressure of the uprights. The hurters 

rest against the plate band of hewn stone. To increase the solidity ae 


7° 


f the whole, the e two limiting walls of the flooring sre united | by tie <3 


', a arow of cast-iron boxes and anchor — have been st sunk in the ma- = 


rods st sunk i in the masonry and passing between | the hurters. Finally, 


the 
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4 ‘sonry in front of and behind the hurters, as pall 


coffer dam to be rapidly set up in case of f repairs. 


Upper Bridges. —The system | ado pted at Poses requires the estab- 


_ lishment of two upper bridges, , according to the idea of the late M : 


3 Tavernier. First, the down-stream bridge to “hold ‘the suspended 
“4 frames, at and second, the up-stream bridge to hold thet windlasses while a 
a the fram es are being raised, and also” sustain a part « of the » weight of 2 


th the raised frames themselves. first may called ‘the he suspending, 


end the second the hoisting, bridge. 7 
‘The roadways of the two are for two ) purpense: and at 


bridge and supporting  cross-girders are. re attached 
directly t to the the longitudinal up-stream n girder of the suspending bridge, 


‘ thus affording « easy communication betw een n the bridges, and adding to 


ne od the horizontal strength | of both. | 2 The up-stream roadway has an open- % 
ing 4: 4.99 by 8.20 ft.; large enough | to admit of passing the 


bb munication is insured by putting a third itis above the beams of 


- ‘through it endwi ise. e. In the nor non- navigable ps passes the facility of com- = 


The lattice girders supporting ‘the have their upri hts 
5 y uprig 


z 2 61 ft. apart, corresponding to the widths of the moving parts. Te 


cross- girders take the of the hanging frames by means of the 


by U-irons: placed | on. each si ide of the the 


brackets are trapezoidal i in form and 2 * high Upon 


and a guide. ‘The heads a at the end “of the s suspending | bers 
= rest these guides a a height: 64 ft. ux the « -cross- -girders, 80 


+44 that the » uprights « can be raised to the e flanges of these ese girders, that i is, Y fe. 

. = The width of the ) “stream m roadway depends ¢ on its ‘height 


the we water. There must be s space enough, from the girder to the 


so that the uprights may clear the the hurters. 


4 point where the chain comes through, to work the windlass; oles to a 


Sk give the ¢ chain a proper inclination, to avoid too much tension on it, fe 
_ At Poses the chain is attached to the frame at 2.95 ft. below the water, “ 
4 ‘level, and the chain is i inclined 58° at | the > beginning. The he distance S 
_ between the principal girders of the up- _stream roadway i is 24.76 ft. ai ie 


‘the: , and 17.22 ft. for the no 


1 
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‘The up-stream is in placed halfway up the p girder, 
$0 88 to allow sufficient space | below the cross- “girders store 
curtain w hen frames are are raised. The Cross- girders are 7. ual 


— 


. united by s stringers. _ The beams of the uy upper bridges rest on th 
_~piers an and abutments by a hinged joint, 80 that the resultant of _" 
always passes through the center ¢ of contact, whatever be 


‘the deflection of the beams themselves. Expansion trucks : are placed 
vertically | between the down-stream girder and the massive sterling. = os 


Whe The uprights, w hich the curtains, are wrought-i -iron beams 


with 1 angle- -irons, having their mean fibers inclined that the verti- 


5 cal passing through the center of gravity < of the ane’ with its curtain 

and foot- -bridge i is on the up- -stream side of its upper joint. 3 The up- 
rights have @ U-shaped se: section, which is constant in width, 8.20 ft. : 


— above: the > upper bay for the same pase this width is 1 1.64, 1.96 and 
2.30 ft. for the three passes, respective rely. “Above this level the width 


= “tapers to 0.82. ft. . at the the top. 
The joint of the uprights w with the ) suspending shaft is made by a 


caststeel eye ‘eye wedged to the e shaft, terminated by a cheek which is 
riveted to the web of the upright. Lengthwise the uprights are sail 7 


maged in groups of two, and of these groups are 8 80 ft. 

apart. The object of this division was to reduce the width c of a 
= moving pieces to 3.80 ft., in case the length of the curtains, 7. 61 ft., 
"should be found too great; ; but. as . this length ha has b s been found « conven- 4 7 


“ient, the arrangement 0 of the uprights i in subsequent dams of this ‘type 


~Each frame is formed of four united by 


and having a width 0.49 ft. less than that of the: upright, 


afford a passage to the hoisting ch chains and lodgment 


bridge, ond upon it is @ cast- -iron box “which holds the slack of the 
i “curtain chains. — The 1 uprights of of the same frame are also tied by three — 


‘Shafts, v viz., , first, the upper suspen: 
above the servics-bridge, used for attaching hoisting of 


tervice-bridge; third, that to which the hoisting chains of of the .e frames — 


a The Hoisting There are two hoisting chains for each 


‘frame; each chain ‘divided into that the end of one 
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is to upright, the of iting 


Some | into four equal portions. On the down-stream side | of the 


bat 


uprights, a strong wrought-iron iron hook with angle- »-irons is is attached, for 


os the ‘purpose of raising the frame in case of accident to the chains or 
to their attachments. This can be done by lowering, the upright, 


a achain, the bight of w hich will be held s securely by the hook. Ringbolts— ; 
are attached to th the up-stream side of the uprights, so so that be frames 


a be slung below the upper bridge when any repairs are required, — is 


Method of ‘Suspending the Frames. _—The ‘method adopted for 4 
P 
_ pending the frames has been somew hat simplified = ‘the more recent 


dams. The suspending rods are terminated by cross- -heads fitted ¢ to 
the rods by gibs ¢ and cotters; these wrought- iron ‘rods’ have a co 


shaped section, and 1 pass between braces of the down-stream road- 


| above which y are wl united, two two, by cross-piece 


4 having the ‘section of double whose extremities can slide verti 


“4 cally between the uprights of two cast- -iron chairs bolted saad the road- — 


i. way: In their normal position, these extremities rest on chairs by 
ia seeaiie of regulating iron wedges. Similar wedges placed between the 3 
4 upper face of the cross-piece and the upper — of the « chairs pre- 


vent the frames from lifting, 


_ Foot-Bridge. —The foot- -bridge, 1 made uy up of framed arm, » is con- 


structed of U-iron, n, to which the iron flooring is riveted. Upon 


flooring t the carrying the windlass are laid. The up-stream 


oe side of the section is hinged to o the down-stream side of the uprights. = 


_ The transverse bars of the section | are prolonged, and strike > against 


- corbels nv eted on the webs of the he uprights, so as to keep the ‘sections ig 


of the foot- bridge horizontal when it is lowered. 


Method Attachin g the Curtains. .—The suspending chains are hooked : 


oe to rings attached to the two outside uprights of each frame 4.10 ft. 
i 
= above the foot- bridge. The two pulleys for ‘rolling the curtains are 3 


placed between the intermediate uprights. lower pulley, holding 
the down-stream chains, is slightly smaller than the other. | This in- 


ae aw insures a a distance betw een the chains equal to the eames 


finger, which enters the link of when the is lowered. 
‘inally, the uprights b have ont their up-str stream faces i iron claws, 
serve as stops to the x rolled curtains. 
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on MOVABLE } DAMS. 


os ie pine, e, each ( 0.25 ft. high, with a a slight play b edie 
to allow for swelling . Their dong & is 7. 47 ft. ; 3 giving | a play o 


between two neighboring curtains. This interval i is and can 
be closed by a joint cov cover if the. dam requires to be made tight. ‘Th The 


thickness of the upper bar is 0.1 13 ft. ft., and it increases progressively 


dow nward to 2.95 ft. ‘3 The 1 upper or bar, exposed to shocks from floating 
bodies, is is strengthened by an an angle-i ‘iron. - The hol hollow cast-i -iron 


ing all efforts on the chain in the act of ‘poling. ‘These 


hinges are of bronze, so as not to rust. They have strong flanges, and ne 


their axles are of drawn phosphor-bronze. all the handling 


be carried on rolling o1 on the tracks. 


“ander ‘the cross-pieces uniting the tw two suspending rods of a frame 


“above the down- n-stream roadway. Each jack rests ‘upon ‘platform 


for this purpose in the horizontal bracing of the roadway. 
After placing t the jack and removing the wedges which prevent 


a 


-ilifting, the jack is screwed up up, care being taken to wedge the ends o of J 


the ‘cross- as moves wedging serves t to the! lifted 


ig ‘The ‘cost: of wicket dams i in France ) ranges from $183 to to 9000. — ° 
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River Orb during the 18th 


iy a?’ M. Thenard on n taking charge of the River Isle, in 1828, found several : 
fixed masonry dams. These did n 


stream at low water, but caused overflows | of adjoining land lands at high | 


water. ‘They averaged | 6. 56 ft. ‘above low water. His project was to 
lower er them to 8.98 ft. and to secure a a depth sufficient for navigation by 


placing an a movable dam on of fixed d one. His first t experiment 
tried ‘at the d dam of ‘St. Suerin in 1831. He took the Orb as 
his model and improved it. . The Orb consisted of wooden shutters 


__ hinged to the floor of the dam and capable of being r raised or lowered 


will first invented a tripping bar which | tripped the 
cessively, a and allowed the shutters to fall o one ‘after the other. er. This ; 


rendered the low ering of the wickets a very easy matter, but the rais- 
ing of them was very difficult, as they n must be raised against the cur- 


rent. i To facilitate this, Inspector-General Mesnager advised M. 
‘Thenard to build counter-shutters falling up stream in order that they 


cat ‘might be raised by the force of the c current and form a temporary 7 dam 

while the permanent shutters were being raised. This arrangement 
allowed the Toek- keeper walk dry- shod on ‘the floor ont 
the: shutters and to place the. props ‘without | fear of being washed — 

away. ‘This idea was in use at the: dam of the Caillade » of Coly- 2 
Lamelette, and at at Fontpeyre from 1839 to 1841. These are perhaps 


the: only distinctive Thenard dams. The following is description 


These dams were 155. 8 tong, or, including the passes, 230 


ft. On the crest of the 1 masonry dam is a wooden sill, firmly bolted to 
as the stone ework. Panels a1 are 6.56 ft. long and 3.28 ft. high. . The down- 


stream shutters are supplied with wrought-iron props, and i ae up 


: 4 stream ones with forked chains, being anchored to the floor at one 


end. ‘The: foot of of the prop rests against an iron hurter or sill fixed “id a 
4 the e floor. T The tripping rod is made of tay and extends lengthwise 
= of the dam. _ It is furnished with teeth, which are grasped by a cog: 
ar _ wheel operated bya a jack on shore. Tt has has as many teeth as then’ are 


— 
— — 
— 
the description of shutter dams the term ‘“‘shutter” applies to 
* q a those barriers in which the axis of rotation is at one edge, and the: term 
4 _ ‘wicket ” to those in which the axis is at or near the middle. The 
q q ted on the overfalls inthe 
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The Props are tripped in ‘succession. » Every ' time the ar 


drawn back to its first "After the rod has pushed 
- the prop sid sidewi ise from the supporting hurter, the force of the tthe water — 
abo ‘the shutter to fall down stream. 
a ‘The u up- -stream shutters, or counter-shutters, when lowered, are held 
place by y spring latches fitting intos an ear on the When it is 
to raise the up ~stream this spring ng latch i is released 


“they are they are bel in te ‘the ‘The lock- 


keeper then goes | down to the floor the shut- 
ten ters by hand. “He th then equalizes the water level above and below wthe 


shutters by opening small valv ves, in them, when he pushes 


them down with a pole: until the latch is omen The whole “maneuver 


In 1843 he e erected the St. Antoine dam. of each penel 
i .57 ft., and the width 3.89 ft., being very much higher than his 
former attempts. Hea also constructed a sheet-iron foot-bridge on the 
of the counter- -shutters, which th the  dam- tender could stand 
The Thenard dams ) were thought to be impracticable if over 4 asd 
“ - high, but they are now in use in India on the Mahanuddee and the © 
Cossye riv ers. and ‘on the Sone Canal, where they sustain pressures 


excess” sof 10 They s seem better suited to the Tndian rivers ethan 


and and hence of never repairs; and they no ‘projections, 
be 80 that t the largest i ice fields « can pass over without injuring the dam. — 

The p practicable application o of this dam is difficult on high lifts, because 

_ of the weight ¢ of the shutters and the force of the current. rent. It is is diffi 7 

to keep ‘the | floor below the shutters dry enough to allow the the 
4 attendant to ‘operate without being in A boat has been 

ubstituted, in which the attendants sit ‘sit. and operate the shutters by 
shocks on the chains holding the counter-shutters 


often break them and loosen their fastenings. ae pent 


In streams carrying large quantities of drift, or where ice is liable 
to form before the angen, for ee wering the dom. has arrived, this dam, 7 


~ 
some modifications, ¢ can be used to better ‘advantage than 


a Chanoine wicket, which succeeded in 
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THOMAS ON MOVABLE ‘DAMS. 

overcome objection “s double se set of shutters in the 


trestles, upon up- )-stream side of which were were placed n needles—in- 


_ ‘Short, a a » Poirée dam. In the operation of of ‘passes which must be erapidly 


maneuvered, the Poirée dam is first put in place, forming a 
tion behind which the attendants r: raise. the Thenard shutters. _ They 


4 
operate from the foot- bridge by the use of a windlass. The dam con- 


structed on on this plan at Courbeton ‘across: the Seine was built 4 
1850, and has worked well si since. . The needle dam is 124 ft. 8 i ins. long, ; 
4 and abuts s against the t tail wall of the lock. - The pass is 39.68 ft. long. 


4 The pass only is constructed on the combined system, being separated 


_ from the main dam bya a pier 3 ft. 3 ins. thick. hy ‘When the pass is 
closed the shutters are raised and the trestles may be left. standing 
nots as desired. They a are usually kept up in low water, although the 


At this dam a turbine wheel is fixed in the shore abutment ree 


purpose of operating the tripping bar. works automatically. 


When there are ) enough sh shutters down to reduce the pool to its former id 


— level, the water-wheel stops, and the pass is opened no farther. In 


high water the wheel continues to work until all the shutters 


down. After the water-wheel has tripped all the shutters, it it is thrown : 


out : of gue by a pinion on the rod. After th the flood subsides, the 
‘needles are placed in position and the shutters raised as described. Bs 
¥ Remarks. —This combination is a great advance over the Thenard 


alone, and it is surprising that its use has not become more 


general. For 1 rivers carrying drift, it probably has no superior, if 
a properly constructed. With the improved methods raising the 


trestles the placing of the needles, ‘which ‘can be 


very light and wide, because the head to be sustained will be small, rae, 


a dam of this type could be very and easily put up. The 
Jake 

lowering could ithe e place either by the Pasquesu ‘method or by u use eof 4 
the tripping bar. - The trestles could be lowered previous to all all danger 

i To operate such a a dam it would firs st be necessary to raise all the 
; trestles. — As the head to be sustained would be only that which | ac- 


cumulated while the ahi shutters were being raised, it would be small, and : 
x 
“therefore the trestles could be and of. wide span ‘and without es- 
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— bars. 


cape bars. They would be raised at the rate of at leas 


minute, or say 100 of dam in minutes. After ‘the 
rere all up, the needles could be either carried, taken on a truck, or 


ef transported in ina boat and placed ready for dropping into” position on 
suitable benskete or along the trestles. When all were ready, 
the releasing of the | supports: would ‘simultaneously let fall all the 
needles and cut off the flow of water. M The raising 0 of the shutters, te 
"chains of which come up with the trestles, can then be effected in quiet 


ow ater by | the methods now in vogue on wicket dams. On very log 


dams it would be advisable to raise the m from each end at the same 


a time, so as ‘to facilitate the erection. After all shutters have Deen ne 
raised, the removal of a few needles will permit the pressure s to come i 


Vs, against t the dam ‘proper, , and the needles i in place will at at once float up 2 
and can be loaded into a or carried trestles can 
be left standing 1g for convenience in. crossing, etc., « or they 


a once be lowered o out of harm’s way. 
The Girard shutter dam consists in the application toa ‘Thenerd 

shutter ¢ of hydraulic pressure applied through the instrumentality of 


jack in into o which works a piston. The ‘pressure for "operating the 


piston is obtained from pumps worked by a turbine water- wheel which 
moved by by the fall of the water. The shutters are closed the 


This dam invented in 1869 by M. Girard, a. French engineer 


eminence. Girard killed by Prussian bullet during the 


the utility of his invention, was completed. He was awarded a 


contract to. put in seven of his shutters on the weir “the Ile 
« Auxerre on the Yonna. The work was completed 


Description. —The system of M. Girard consists of a rie 0 of large 
_ shutters or wickets moving around a horizontal axis placed at t the ae 

8 lower edge of the shutter, the axis turning i in a cast -iron hollow quoin oa 
which is embedded in the crest of the mas onry. The Tle Brulée dam 
contains seven of tl these shutters. They are 55 wide I by 6. y 6.46 ft. 
are of fir joists ‘4ins, thie k, fastened ‘the lower <2 


timber of the ) shutter an 


_ Franco-Py -Prussian war, before the dam, ‘upon which he was to - try 
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of three pieces -shaped wrought" iron, fastened the 


“these I- -irons, on n the lower side is a plate of sheet iron The 
to each shutter is a dranlic is fastened to 

is the down-stream side of the floor, i 
m masonry. The jacks are made of cast iron Their exterior adiam- 


oo. eter i is 16 ins. and their walls are 1} ins. thick. . Into each ‘jack works 
piston. is sof iron, covered w with a of red cop- 


increases. The piston 


= of the i to to the shutter. 


Each jack is supplied with a a copper er pipe, 1 in. in interior diameter, — 
ntering the jack at its 8 lower end. pipes connect 
enerator and eccaualebat of | pressure, and ¢ carry the water press- 


On the built an engine- -house containing a turbine 


"wheel, d a double acting water pump, air and an. air chamber, 
accumulator of compressed a air. The turbine wheel has a vertical 


es axis, and is 4 ft. in diameter. yal crank at the top of the axis cis works ia 


water pump, Ww hich is, ided with a plunger, and also the : air 


4 pump, , both p pumps being operated by the same me piston rod. . The water eh 
j pumps « draw water directly fro om the river if it is clear; otherwise from 7 


8 reservoir in the s abutment . The accumulator is a cast-iron a 
eter is 2 5 ins. and whose hose height i is is 114 ft. 


av 


introduced into the cylinder, and t the removal lof the : some me by mea means 8 of a a 


_ the cylinder and the pump, if it is not desired to use the accumulator. =a pie a 
‘They send the water from the pump to the accumulator, or they shut 


— 
stles 
non 4 
ady, 
the 
— 
juiet ig 
een 
ome hammered copper, which forms a joint that becomes tighter as the = | 
cn connecting rods, joined to the cross- 
can head and fastened at the middle of the shutter. This latter cross- 
the 
ich 
the 
= 
q 
— 
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Communication is established between the pump, the accumulator 4 
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.—The shutters are maneuvered by turning a cocks. 


By putting each jock into connection with the pamp, or or with: the 


the; shutter ris forced ‘up. To lower the the 


ol opened into the he discharge pipe, the water runs out and the pressure 


“on the shutter causes it to fall. When down, | it lies flat on the re 
‘masonry yand forms no obstacle to navigation. accumulator 


lenin the pass and the weir to be entirely open, and the 


accumulator empty, ‘the Girard dams can be maneuvered only by 


creating a fall sufficient to set the turbine and the pump in mo ion, a 


The De Brulee dam is supplied wi ith -Chanoine in the ‘pass. 


the 

4 These are closed by a maneuvering oat. . This raises the level of the is 

ae water sufficiently t to start the turbine, and the jacks may b be worked , ; 


<= 3 The accumulator should be used, as a general thing. _ When. itis 

empty, tl the air pump is set in motion until it 
atmospheres; then the water- -pumps force water ihe accumu- 


q 


until the e air pressure is from 20 to 25 atmospheres. If the 
ae fall is light, the accumulator has power to raise the whole dam. 4 The 
ro. time taken for this maneuver is less than half a a minute. if the 


& “4 fall is over 3 ft., the pump p must be kept at work, to assist the accu- 


A 7 mulator. or. The time required in such a case is about 5 to 6 6 minutes, m 


and the total raising of the dam requires not more than 10 to oo 


The shutters may be lowered with equal | turning the 
cocks so as to into the discharge requires about 


4 minutes to lower a shutter. r. The jacks may be raised or lowered at 2 


will, and inde ependently « of each other, so that any height of the the upper 


pool may be m sintained. The. shutters may be stopped at any point 


preparing for a m moderate ri rise. 
is rendered easier by the construction of Papillon” 


valves. W When the s is down, these valves open by the y the pressure 


by turning the cock. This is useful in "moderating the scour and ino 


n of the water, *» 80 that only their thin edge oustains a pressure. ure. ‘The re- 
sistance i in raising is diminished. When raised, the valves close 


Maneuvers 
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ins. 
2 8 ins. high. ‘The val valves in regulating height of 


x 


on.—The weight of each shutter is 25 552 Tbs. 8. The y weight 


of each piston is 3908 Ibs. The hydraulic jac jacks sustain a a pressure all 


2404 lbs. copper pipes, 1 515 lbs. Ibs. strain on the 
and connecting is about 28 2830 ) Ibs. per square inch, 


on the shutters, a greater pressure ‘than 25 atmos- 


nd t to prevent this they should be lined with lead. ais meen 


The cost of constructing this dam of seven’ 
was $8 600, with $1 150 for contingencies and extras, thus the 


total, cost not including masonry, $119 “per running» foot. The 
masonry, , including: coffer dams and excavations, cost per foot, foot, 


a total of $179 per running foot. 


Conclusions. _—The Girard dam is very easily and rapidly and 


| 


owered without ‘shock. 


tohave been perfectly successful. 

‘The leakage is very materially reduced on account of large 

and the smallness | of the the openings between them. 


is applicable to li and t to to great st lengths of dam. 
Objections have been urged against the use of this dam as follows: a 
= It isa complicated piece of machinery and likely t to get o out of order. 


of care should be to secure continued success- 


: It was feared that the jack ‘eaindin become filled with sand. ‘This, 
‘thought, is not well founded, although, i if this system were used 


nav vigable pass, sanding up would be more Hikely to oveur. 
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pmake repairs. The pumps, the accumulator, lee 
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This dam is the invention of Janicki, a Russian Engineer, and 


director of the Moskva Navigation Company. The ‘author j is not cer- 
tain whether to place it t among tl those which have been employed int in the ei 


improvement of of rivers, or whether it is still among those characterized 


M. Malézieux as projects, studies, experiments, inchoate ‘ideas, 


q 


Ah Being ‘under the n necessity of planning a dam for a ve avery wide river _ 
(1 300 ft.), whose floods are very rare and slow, I thought of applying - : 
_ the system of Poirée trestles and Boulé gates similar to those of the — 
q Moskva. But the use of trestles on wide rivers has the disadvantage, — 
4 that all must be dropped in the same direction, requiring much time. 

In the solution offered, the | skeleton and the sereen are separated, the 
_ same as in the Poirée-Boulé combination, but the trestles fold up and ; 
lie down horizontally, » parallel to the thread of the stream, nye es 
This trestle i is, in fact, the frame of a shutter foot- 


bridge a added, over which ma may be placed planks, gates, needles, and 


shutters dor stopping the In his own words the dam is 


vor The up- “stream standards of a trestle are composed of two double — 


‘T-irons, suitably « connected and braced so as to form : a “rigid frame, 
_ upon the up-stream side of which the movable gates are e slid into place — 

from above, when the dam is to be closed up after raising. Each 
- frame has an axis of rotation at its lower end, which passes through e 
a ae journal boxes fastened 1 to the floor. A second a axis, near mid- height ie 


a <3 of the frame, serves as a hinge for the heads of the propa, ¥ which hold 
ph i. the frames after they are raised. The feet of these props rest aguint 


| 


double-stepped hurters of the Pasqueau system, | 
“The width of the frame, the up- “stream face of each tres- 


ordinary trestle dam. The distance the adjacent standards 
of two consecutive twenties should be the same as the distance between 
the standards of the same trestle, in order that the closing gates may 
rest discriminately, either against the , standards of the same 2 
or against the standards of two consecutive trestles. tile —— 

_ “ From what precedes it will be seen that each chief standard with 
‘its Raden forms a kind of trestle that can fold up and lie down hori- 
“4 zontally parallel to the thread of the stream. ream. In order to compel — 
rs 8 these folding trestles to always keep in the same vertical plane, par 
Cs allel to the current, while they are being raised or atta we ns 
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which serve as s hinges, and by the braces that hold together i: 
It is also to add to the rigidity of the system by partly 
_ bracing together the two props of the same trestle. Below the front i 
a _ rank of principal frames there is placed a second rank of very light ee 
frames similar to the first, and connected with the latter on top by 
cross-pieces parallel to the thread of the stream. These frames, 
thus connected by cross-pieces, having axes of rotation at the points — 
of intersection, form, in the vertical plane parallel to the current, two 
~ movable parallelograms which can fall down stream and lie sacs 
ay When the system which has eet described is upright, mninnin Bo 
which can serve both as a ae. 
5 service- -bridge for placing and maneuvering the gates, and also as a 
support against the pressure of these gates. 
The operation of raising a dam composed of such trestles is ‘per- 
- formed as follows: On a small railroad on the abutment there is a roll- 
_ ing crane, suitably weighted, having an adjustable boom. This crane, — 
_ which is worked by hand, begins by raising the first trestle, which is a - 
lying on the floor, at the distance from the bank equal to its width; as re. 


Soon as the feet of th the props 8 are heard to fall into their seats,the crane 


Ceases to raise. Two balks are placed from the abutment to the cross- 
ie pieces of this first trestle. On these is laid the flooring of the service- sd ae + 
bridge, and then the crane is run forward on this first piece of dam. — oe aN 


& From this point the second trestle is raised and the second piece of beepers 
dam is erected, and so on to the send. W hen all the trestles 
oh have been raised, the horizontal gates are brought up on trucks and are “ae : 


put in place by hand, as is done on a trestle dam. 


perform the reverse operation, that is, to lower we 
begin by lifting and removing | all the gates by hand, with the aid ae 
boat hooks, ‘and with the same crane. ‘we raise slightly the trestle, 
5 which we wish to lower, until the prop falls off of the sliding step; 
eee _ the crane then lowers the trestle and its accessories to the floor. B.  . 
a an ing this operation the crane travels backward, until it reaches all 
abutment, whence it began the operation of raising. ae 
eas: “From this concise description, which “shows” the idea wh hich 
Exe - guided us in proposing the kind of dam of which we are speaking, the 


of using it can be deduced. are as follows: 
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A dam of this kind gives a surface overflow along its 
length, and it is exactly as water-tight as a trestle with Boulé 
pe an eae 3. The operations of raising and lowering a dam of this kind a one og 
bet twodif- | 
wo abutments by means of two 


ferent cranes, ,and it is ‘if is desired, 
Sa raise the trestles by means of boats equipped with light shears | a7 at 
= = ‘4. Should the dam be sanded up at one or at several places, the wt 
ising of the trestles is not hindered, since it is practicable to raise Es | 
q SS 2 at will any of the parts « of the dam which are not covered; and by in- is 
"creasing the current over the sanded parts, they are rapidly cleaned off. 2 
‘td «*5, Since in our style of dam the skeleton serves also as a service- 8 
- ridge, this style must necessarily be cheaper than those in which it is 8 - 
necessary to place above the true dam a special service-bridge. For a 
the same reason the operations of raising and lowering such dams 
6, ‘The kind of dam thus described can be used for the greatest 
= not proposed it in this paper to take | up at length any of those — eo 
— forms of dams maneuvered by the force of the. water, and a brief — y 


deseription | of their pi principal points is all that will be ‘attempted. 


st The paper ¢ of Mr sarge Powell, published in Vol. XVI of the ) Journal = 


of the Associate d Engineering Societies is accessible to all, 
nply discusses t dams. Nowhere have they been applied 
navigable passes of or oven ordinary width; and in their 


state of development they can scarcely be classed as movable 
dams, in the true sens sense of the word, but rather as gates f for sluices, - 
locks, ete. That the time is fast approaching when they. will be 
i a5, largely used for purposes of navigation is not doubted by many able . 
engineers who have be been for years ‘trying to to solve some of the difficult 
Original For m.—The American bear- trap dam, first used in 1818 
in in the Lehigh River, by Josiah White and and Erskine Hazard, is the 


BA 
hit, ‘earliest of the modern ‘movable dams, and presents many admirable 


| 


a El features. It went out of use, se, practically « on account of its cost and 
> difficulty of operation, as ‘originally built; but interest in it is now 


being revived, with fair prospects of its introduction on navigable 


It consists of oie. an up-stream down- one, 
a rev volv ring around horizontal axes fixed to the floor; the up- stream. “ 
the down-stream one, when down, and resting on its 
point when raised. gates close tightly against each other 


Ls 
re against the ate walls, Two culverts are built in the side walls, end- 
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; for making connection with the the pools. The pressure 
Z the gates is increased when water tox from m the upper pool is introduced, — Pic. 


and the gates rise. Strips on the side w walls, or stay-chains, 


Inability to rise or fall uniformly. bs 


“division i seve eral 


bris along ‘side ‘driftw 


lodged i in the exterior rangle the leaves 


Mo Modifications ; .—The overcome by 


axles, ends are journals peeled with ‘rollers, which roll on 


rails parallel with the thread of the stream. Links 8 fastened t to the 


2 peer gates are also fastened to fixed points: distributed along a right 


parallel to the crest of the e dam. There is a passage under the 


bear. rap dam They ar ere lowered by the ends ‘polling in opposite 


e conduit running beneath the - 


valves 8 into the lower pool, the dam is 
pressure of the water is exerted the lower gate, and it 
f communicates the force by way of the hinges to the upper gate. The ca 

Matter only plays a passi sive part. When the e gates ar are clear dowr, the 


upper gate prevents the lower one from rising spontaneously. 
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Parker. —The defects of sliding wide were 


remedied Thomas Parker, who not only retained the « old of 


the up upper leat i into two parts, which, when down, folds i ‘inward 1 upon & 

“4 itself, similar to. the idea of the F rench engineer, Girard, , who, how- 


ever, placed hit his joint in n the lower leaf. leaf. Mr. invention pretty 
well 0 overcomes ‘many of the e objections @ above given There i no lide 


away with, construction “necessitates ‘uniformity taising, it 
cannot come to a sudden stop, ‘it need n not t leak, and i cost is not 


necessarily excessive. The ‘difficulty of 
is overcome by introduction of an idler or ‘auxiliary leaf 


"hinged to the apex and | covering the joint, and sliding : at , the foot on 


the floor. The application to wide | passes has not been assured, how- 


ane 


er, nor has the no ability sad rise, increased | head. Parker 


is the longest one 1e yet yet erected. Se 


Lang. —Robert Lang conceived the idea of making idler an 


ais “essential part o of the gate and substituting chains for the ) upper sec- 


on of ‘the up- -stream leat. Thus the idler slides on the lower section 


ercome by weight of portion of ‘the gate in 
air, just at the point when it would be most troublesome. The 
- us e of rollers on the edge of the idler will” doubtless greatly r reduce - 


ae the friction. Quite a number of Lang gates have been built and are in ae : 


ae 3s successful operation as lumbermen’s dams and for power companies, — 
a8 _ and the United States have recently completed one at Louisville ville (Fig.7).* 


These dams in length from 11 to 80 ft., ond i in height 6 to 
tt. The g gates at Sandy Lake » reservoir in Minnesota, built by the 


says: ‘*The gates at Sandy Lake dam have to 
cally all possible conditions of water above and below. There is no a 
doubt of the success of this form of movable dam. There have been ; 
failures of this form of gate thus far; they operate quickly; one 
a man with a short, easy stroke at the wheel does it.” A full descrip- : 


* Modified — not Lang. See Captain Warren's discussion. 
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Societies, XVI, page , 210, and also more de- 4 


“4 scription in the same volume, } page 238, where a rm for a 600-ft. 


dami is presented by Colonel Jones. — 
Mar shall. —Wm. L. M. Am. . Soe. Cc. E., » Major, Corps of 


Engineers, U.S. Army, has patented sé several forms of bear- trap gates, 


f tw the 
The general f eatures ‘of wo of these i in The 4 


r design of Major Mar ‘shall is thus described by him: 


oe object of the invention is to so improve the dam or te 


known as the original bear-trap, devised and invented by Josiah — le 


Ww hite, that it shall preserve the advantages of that gate due to its. dis. 


: ‘connected or r separate leaves, s, while at the same time the possible — 


3 height of crest above the foundation, relative to the width of the base a 
h or development of leaves of such dam or gate, shall be increased; also a 


— to 80 improve the known means of admitting and withdrawing water 
to and from the hy. draulic chamber of the dam that twisting or warp- 


4 ing of the leaves may be avoided or controlled, thus making long con- 
a tinuous dams poanenans also to so restrain the motions of the down- 


bility of carrying away the of the lower leaf. 
The invention is to secure smooth surfaces for the pas- 


axes of rotation, which are difficult to construct. 

oe The invention consists in a dam or gate of two disconnected leaves” 

hinged to the foundation; the down-stream leaf having attached to its 
up-stream edge a rotating shoe or toggle leaf, which travels on rollers 


along the under side of the up-stream leaf until it strikes a stopor 


- quoin on the under side of the up-stream leaf at the top, by the resist- 


stream leaf and to the foundation; which constitute hydraulic brakes, 


= 


toggle leaf strikes the quoin or stop, to bring the g gate gradually 
rest without shock to gate, stops or quoins, fastening or —_ joint.” 


and which are brought i into play first before the toe of the shoe or oF 


it ance of which it is forced to rotate, and further push up the up-stream ss 
leaf; and in adjustable telescoping tie rods, some or all of which are ; 
provided with a cylinder and piston or plunger, attached to the down- Be 


at 


ae 
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action when the gate is brought to its fully raised position; but instead 
4 advantages of jointed leaves, without incurring the disadvantages com- 
> ae ed — mon to hydraulic dams with the leaves hinged together at the crest of __ 
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have time to to itself. tself. Th This suggestion has much good sense 


it. Du Bois p: proposed and | unsuccessfully tried racks and pinions 
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4 of an old in order to provide a more even in the inter 


A al a 
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E > "mediate positions of the dam. He also hinged the leaves at the ciaeseall 


Wood. —The »dam proposed by Capt. J. A. Wood, of Pittsburg, is a = 


modified bear-trap, very similar to that of M. Carro. It dispenses 
the Tinks of the latter, and does not utilize: the water the pool 


“for raising the dam. The gates | are, however, hinged together, 
the down- stream gate is kept down on its iron track. His n method of 2 


« 


maneuvering was that of chains wound around an axle under the a 


gates, to be operated by steam or water power. T The upper gate turned ee 


s an axle fastened to the floor; the the apron of the lower gate was pas 
ra 
allowed t to move forward and back in grooves. By: winding it on 


Windlass, the. apron mo moved up stream, forcing th the dom to — 


Problems. - —The to be sol’ solved before a ‘satisfactory 


(I) The distribution of the water under the dam in » such manner as as oe 


raise or r lower th the gates without warping, t twisting or ‘injury. 
(2) ‘The of ‘the power to start the gates upward 


The application of of the gates to Passes of great: width without 
the introduction of piers or other obstructing parts. 


Pat 


(1) Uniform Movement.—The first of these lproblems, the distribu- 


> ttion of the water supply utilized in sniaing the leaves sO that tho 
-_ will 1 rise or ‘fall uniformly without warping, may be solved in 


_ marrow chutes, | as at Davis Island drift gap, by in introducing th the water q : 
of the gates. a In wider openings, the proposition has 


: been ms made to fill through culverts orifices discharging ‘directly 


be impossible. this. way water can be admitted slowly and 


for this purpose. — On a shaft attached to the floor were ‘keyed Pinions e, 


4 
which wor in racks fastened to to spuds hinged near the. upper en end of 
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THOMAS: on ‘MOVABLE DAMS. 
‘the lower leaf: leaves could not move without rotating 
ni, as Mr. Martin experimented with racks and | pinions at Davis Island, 


mak makes the following suggestion as to their application: 


oe - On the under side of the upper leaf construct racks of the ke length Es 
a the overlap of the leaves. J Ih the upper e end of the > lower 1 leaf is a 
a shaft of the full length of the dam, which carries pinions, about 10 ft. 
apart, meshing into the racks in the upper leaf. These pinions act as 
rollers to reduce the friction between the leaves. “The leaves are united 
by a sliding link in order to keep the gearing in contact. Experi = 
‘ments made on 1 the rack-and- -pinion devi ice e with | a a good-siz ‘sized model, — > 


gate, for, however unevenly the pressure is applied, the gate will rise 
with a uniformly level crest, but on a dam of considerable size a great 
‘risk would be taken, as a stoppage i in any one ‘would lock the 


of successful use in spans up to > lengths from 200 to 300 ft. _ 7 
Major Marshall has devised an ingenious scheme which he describes 


arrangement of conduits and a of 

> th the same, , by which the supply and exit of water and the ‘resulting 
a pressures within the hydraulic chamber 1 may be differentiated, directed 
and controlled in such manner that the movements of the gate may 
- made uniform by the application of adequate pressures at the 


if chamber, thus } producing e equal or unequal p pressures at will over dif 
ferent parts of the hydraulic chamber throughout its extent. Equal 
as and uniform motions of the gate are continued by equal and uniform > 
. supply and withdrawal of water under it, and ‘unequal movements | of 


il ure and rate of supply, to and from various parts of the 


effected by the special arrangement of conduits, orifices a valves 
by which the hydraulic chamber is divided into aliquot parts by im- 
aginary planes at right angles to the crest, each such h part being served 73 
by its own conduit communicating at each end through a valve with an 
_ vestibule or chamber common to all conduits, which vestibules are 
= of being made part of upper or lower pools, either or both. we 
a When all such conduits are put in communication with the upper 
or lower pool, the other pool being : shut off from the vestibules, water 
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will } move uniformly into or from the throughout. 
— One or more of the conduits can now be shut off from the vestibules at — 
one or both ends of the conduit, and the movement of the waterinto a 
from the hydraulic chamber will then ‘become unequal and the 
& pressures corresponding ‘unequal. | Or the vestibules and conduits may A "Ls 
- beserved so that one vestibule may form part of or be inconnection tind 4 
with the upper pool and the other vestibule with the lower pool. All 
: ran any of the conduits ms may in this case | be put in communication with 
‘ ‘the entire pool, the other end of the conduit being ¢ closed by: its valve, e, 
again the pressures may be made uniform or varied 
“The chamber may be divided into any suitable number of aliquot, etek 22 
parts and the conduits made to correspond. This arrangement 1 is sug- 
gested by the observed and well-known fact that the movements of the Ri “Ag 
; _ gate are dependent upon the actual transfer of matter in contact with By 
“it, which matter (water) moves the gate, due to boils, impact, waves or 
undulations Proceeding from 1 near the orifices of ‘ingress. or egress in 


- “The conduits may lead i d in from each nar the gate because, by allow- : 
inflow and outflow at both ends simultaneously, ‘the capacities of 
conduits may be doubled and the arrangement of separate conduits 
affords facilities for flushing or scouring out each separate conduit in ae “< Be: 
succession or separately without materially disturbing the stability of 
- the dam. . By placing the vestibules, one in connection with the he upper | ye: aa 
hi: “level, while the other communicates with the lower level, any one of 
e the conduits may be placed in communication with the lower level and | se: m 
e current sent through it, all conduits being at the same time in com- 
munication with the upper level—thus supplying a 


quantity of water than the amount withdrawn. 
: Ayn The proper construction of the gates so that they will not warp or or ae 


- twist, no matter how or r where the otagieg is applied, is probably the 
best best remedy for this defect. This will require a very rigid construc- 
| tion and possibly an expensive one, » but it i is sure to be successful. —_ 2 


(2) Initial Head. —The second problem, that of starting the gates, 


has been solved by the introduction of an auxiliary dam of smother 5 
type; but, this necessitates a double construction, engineers. have 


4 been trying to hit a better "solution. With th ‘the most sensitive 


It is asy to where the bear- trap is 
> 


zal 
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ON MOVABLE ‘DAMS. 


4 ‘the deeper openings can be closed first bares how can this head be 


elsewhere | in this paper. “This will require the construction 
ae special plant at considerable expense. The author is of the opinion 
that the necessary y head ¢ be best and most t economically obtained 


it is that oo may be very light, ‘simple channels o or planks, 


= , and 94 ft. below the level of the p | sluice i is provided 


with a series 0: of Thenard counter-shutters at above the bear- ‘trap dem. 
close the dam the counter-shutters are raised, shutting off ‘all water 


from the bear- -trap. The down-stream valves of the culverts are shut. 


“The difference in level creates 


verts into the the os ‘being out the weight the a 


te be overcome of 35} Ibs. to the re square f toot oot at the instant the dam begins = 


4 ‘ 
to rise. wooden axlec causes too > mach fri friction. this i is 


| 


| — 
at pated in a nace of higher level than that nsec or navication harane. 
In the bear-trap weirs of Dam No. 6, on e Uhio River, 18 pro- 
Dy the erection Of & 1OW auxiliary dam which can be raised irom the 
q ‘masonry. A dam of light, A-shaped trestles, 1 ft. in width and spaced 
4 some distance apart, will partially close the opening and produce the 
‘required head. One half of such dam can be raised from the pier and 
ee 4 eee the other half from the lock wall very rapidly. As the head against 
, a - enh these trestles would be only such as is required for starting the gates, 
4 Gali iff at INCUVILIC, OL © Maric, WHICh tas 

ag a z To lower the dam the up-stream valves are closed, and the lower _ 

— 
g A fall o . 18 necessary to induce the gates to rise, ald 
the time required to secure this much head must be added to the 
— ss: maneuver of raising the gates. The great weight, and the fact that 
— 
— 
— 
@ 


The Neuville or cost $13 603 or “$469. 07 per ru ing foot, an 
qnormous expense. De Lagrene ‘says these facts render 

Application to | Wide Passes. —Bear- -trap dams may be applied 


wide passes in the manner previously indicated of dividing the dam _ 


‘into aliquot pute | having conduits, or b y y independent 


but having a conduit ; * or each section may may have 
own supply pipe and thus become an independent gate. It is not 


to further describe fhe first but a a brief outline all 


= tion to be an abutment section formed by suspending from the acon 
lower leaf a thin metal or wooden diaphragm closing the ends of the 
section, raised and lowered with this section, out of 


q into a narrow pit through a slot protected against entrance of sand 
= gravel. This diaphragm serves as abutment to close the ends of | 
adjacent sections when they do not rise faster, or do not fall less 


rapidly than the abutment sections to avoid warping. 


matically diminishing the ‘ effective’ head of water actuating the: 2 
- higher section, so that all sections must rise or fall quite, or nearly . an 
the same rates. Otherwise, each section is an independent gate, com- __ 


Pa The ga gates are made of metal as heavy y as required by the necessary e 
4 strength, and an initial head to partially raise the gate until an upper et 
pool is formed, is arranged for by constructing a small reservoir on \ i: 
the bank with level above ordinary high water; this reservoir to be _ 
a kept in readiness for use by pumping water at intervals into it from 
_ the river. _ This reservoir communicates thr rough pipes with a regulat- a 
Be ing reservoir, which includes also a capacious conduit or communica- 
tion with the hydraulic chambeys under the gates. The regulating — 
: Teservoir is for oe the initial head or pressure to be applied to — a ‘ 
which head should not exceed one-half ati 
the inflow. This regulating reservoir communicates also by 
+ of capacious valves with the upper and lower levels at the dam, by ¢ me 
“The conduit, or from the reser- 
voir to the hydraulic chambers, is made 80 capacious that there shall 
‘ be no diminution of head due to friction. The inlet ports betw een this. 7 
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conduit and the gate chambers | are ‘The outlets must es many 


weight of the gates when down, which is accomplished by 
; valves moving freely outwards from the hydraulic chambers into the Ex 
‘conduit when the gates are low ered, but not inwards or from the conduit He 
when the gates are raised. All chambers then are supplied with re- — 
stricted inlets of equal Sieenciene under the same head, and with out- — 


ae Arrangements : are made for flushing o or scouring deposits from the — 
conduit. The inlets and outlets in capacity are inversely proportional 3 
to the velocities due the effective heads of water, the weight of the ; 
being assumed as equivalent toGins. head. 
Whenever any section moves upwards more rapidly than its neigh- 

bor, or downwards more slowly, automatic “valves are opened by its 
_ neighbor to diminish the pressure or head ander it, which will cause — 
all sections to move orn’ at the same mean rate and keep in level in’ a 


or descending. This will result i in little. or no o lateral 


worked, the sediment may be stirred up and withdrawn.” 
Remarks.—S —Some two Years since the author submitted a sketch of te 


 bear- -trap dam to the ¢ engineer officer in charge of the district, ‘the late r* 


Colonel Gregory, in which it wa was proposed to introduce the water at a 
intervals under the dam, through perforated pipes leading out of 


chambers built in the: \up- -stream part of the foundation; each pipe 
being controlled by a valve, so that the supply might be regulated at \ 7 


will as the necessities required. The outlets were also governed by 

al valves. Lateral pipes were connected with the main 1 conduits, 80 a8 
cur to fully distribute the water, the orifices in which became more frequent if ; 


as the distance from inlet and outlet increased, the object bei being to dis- 
charge an equal quantity of water under all parts of the , gates. ™ “The 


chambers out of which the conduits opened were covered by Thenard 


shutters, heving gratings binges at the -stream wall of the 


"chambers, prevented the entrance of of and aébris, The shutters 


— 
— — 
ae 
{ 
4 
— 
— 
a 
a ‘the two sides, and consequently | ut little friction wi e experience 
the slots. Rollers are supplied to diminish this friction. 
; The slots may be so protected bv flaps that nothing coarser than 
— 
% 
7 
— 
mechanism operated from the lock wall, when the current completed 
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the raising. “they were prevented from by 


grating mentioned. ‘The raising of these shutters contracted the water- 

way and formed the initial head required to start the bear- trap gates. bn 

aye The several chambers communicated with each other and with cul- 4 


S verts ane the ) pier rand lock wall, 80 that a after the bear- -trap was up the . 
chambers were closed at the top and received their supplies through BS : 


the wall valves, which were of small size, and not of filling the 
chamber rapidly» when raising the dam. Each ‘set of valves es worked 


independently or simultaneously, as “desired, by levers attached dto 


> rods in the culverts | connecting the chambers for the filling valves, 
| and by similar mechanism in a conduit for the discharge v: valves. ae ee 


g — «Lift D Dam. —Water m may be applied to to assist in raising ¢ a dam dam in th the - 


3 e In the foundation are constructed a number of wells, or a trench, © 


which float hollow cylinders, or a water- tight caisson. On these 

oe cylinders, or the caisson, is constructed a suitable framework, | on % 
which the leaves of the dam rest, and their buo oyancy is just such as — ‘ 

via 

_ wil counterbalance the we weight of the framework and dam when i T 
and the water at a certain depth. An increase of the depth 


Water over them when down simply settles them and the framework 
. on on the foundation. A decrease will cause them to rise, as will also the 


D 
—M. Desfontaines, Chief Engineer of the Marne River, 
in France, invented what i is] ‘known as the “ drum” wicket about 1860. a 


has had wide application 1 upon the 


weirs of Chanoine dams. Theo 

- wickets are 4} ft. wide and 3} ft. = 


above il, on a = 


the lower of w hich in a semi- 


cylindrical recess in the “masonry, or \ 


iron sunk ‘into the the foundations. 


 . 
the 
= 
4 
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re- 
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he 
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eS ; _ tween this recess and the upper pool, the dam is raised ; and by con- ‘, 4 
al Recting it with the lower pool, it is lowered. All this is done by the 
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‘aioe of the. Main. .—This system: has found great favor in n Germany, 


> 


~ where the dimensions of the wickets have been greatly increased, and 


at Schweinfurt there were built, in 1878, on the Main, wickets 31 ft, a 
— supporting a head of 5.90 ft. on on the sill, The w under ¢ or shutter is is 


Prussia there ¥ wes s built, in n 1880, 0 on repo Kuddow River, @ pass in a . mill 
dam, the wickets of which s are 17 ft. wide and 5.90 ft. above the sill, E : 
> In 188 In 1884 there was put in in on tl on the ‘Spree, just below Berlin, & pass 324 ft. 
= and having 9. ent the sill. This wicket is, therefore, 1 18.36 

ft. wide (Figs. 9 and 10) ). In 1886 there were built, on the Main, passes 


389. 4 ft. wide, which have! 5. 6 ft. on the sill. These Gams can be 


the rush which 


improve upon the Desfontaines wickets by reducing t the length ofthe 

a -counter- wicket, by decreasing the loss of pressure of \ water in passing i 
ae. through the drum, by making the wickets independent of each other, — 


by giving them The eill of the weir is 


duits: are “built into: masonry. he up- -stream one is 
the ) upper pool, and lower one lower pool. The 


— 
— 
— : 
a 
| 
— 
— " 
— 
the wicket and supporting the axis of the counter-wicket. The 
arms of the counter-wicket are prolonged into props provided with 
— 


compart 


which always remains open. They at are put in 


‘the lower conduit by the operation of valve. 

When pressure turns the counter-wicket, the props take the 
wicket in reverse, making it describe an angle of 70 degrees. ‘Suppos- 


; ing the dam down, and the valves es connecting with the lower reel 
lowed, is an of Pressure on each fa face the counter 


‘the wicket i is set up. The valve now closed, and the eq 


34% 
 zeinstated. wicket } presses on the rollers and carries the counter- 
wicket back to its first position as it falls down itself. In onder 


ing, it is nage to have water communic 


is that of the valve, render 
Operation of of each wicket independent of all others. The raising is 


| 
in in reverse Inadam such. as that of J Joinville, the counter- 


wicket is 8 ft. ins. below the By this system. the depth would 

Chittenden. —The for “the of the Riy er ae 


“byt the construction of a movable dam of the drum type. pe invented by 
Captain H. M. Chittenden, U. 8. Engineers, has been approved. ‘The 


I 
proposed dam i is thus ‘described: The dam rests on a pile foundation or ¥ 
by a tim mber r grillage on ‘which a water- floor 


nd 
ft. 
pate 
ed 
= — 
ed this lower 4 
= 
Ae 
—— 
“we wo faces: that is. the counter-wicket does not make a 
or, 
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of 4in. plank. The aa row of ‘piles on ee up- -stream side con- wd: 


sists (of triple thickness sheet piling reaching "entirely ‘across: the 


"2 river on a line with the sheet piling under ‘the lock. extends 
a. ‘downward to reference 75 ft., and will cut off the under flow of the 


river for 25 ft. beneath the river- ‘bed. The f foundation of the dam — “ 


‘Proper is 25.5 5 ft. broad, and the structure forming g the apron of the — a 


dam, also resting on on | piles ¢ and joined to the main foundation, is 516.5 
J ft. wide, giving a total breadth of base of 42 ft. (Figs. lla and 12). 
7 wi The greatest ‘possible relief of the dam, or difference in elevation — 
between the upper and lowér pools, is 16 ft. This, however, a as ex 


. 


tion the the Missouri, near Cote 


—— Dessein, i is finished, the lower pool cannot fall below 105 ‘ft. during 
the ‘navigation giving a relief of only 11 ft. In the 


_ tion of these plans, however, and in determining the the strains ns upon the 
possible maximum relief of 16 ft. has ‘been assumed. 
nn Upon the foundation just described rests a an iron framework ‘con 
of two parts, ML J NOP Dand DE EFG, which, with the con- 
crete mass HIJK, forms the fixed weir. The frames DEFG occur 
y 5 ft. The frames L MNO P D oceur every 2} ft i 
The frame L MN O P D forms the lower wall of the chamber 4 A ‘2 ZQ. aoe 
and sustains the ; pressure on the concave surface D’ Q. it “also sup- 


hy t 1 
oo the upper end of the he apron R R R'; and when the gate is is ¢ osed = 


= 


re - repairs, it supports also a part of the weight a the gate and is 


the pressure « on the bulkhead V W X. The frame DEF 


ports part of of the | dam and forms the e upper 


weir and supplies the to the stability of the whole 


7 a ‘The apron of the dam, like the main structure, rests upon piles, 
_ and is not liable to undermining from the agitation of the water below ix 4 


L* 
the dam. The space beneath it is left vacant, as filled with 
back water from below, o or with the sediment that collect there, 
= The escape of water from the chamber at Q, ond from the interior of 


the, at into this space. The superstructure, or movable 


r of a circle in -CTOss-8 


ction. The ar 


— 
— 
— 
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‘plained in the discussion On the strains Of the gate, can very rarely 
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degrees 30 of an interior i iron 
B’C', with a wooden exterior ABC. uy upper 
AB B is air tight. in The lower face ‘is: water tight, and the cylindrical 


4 face is air tight about two- fifths of the distance from C to B. The 


ends of each s section of the gate are closed, and air tight from C down 
‘about one-t -third of its height. The gate is held by the hinge . 4. 


“s When the gate, is in operation, it is rene by water ] pressure and 


by ‘the ‘pin A. “Whe not in op ion, it falls tate: the chamber A 


The ‘triangular space isa a longitudinal culvert by which 
| Water er is conveyed to or from the chamber A Z 2. a In In order thi that the 


"pressure of tthe w water may be applied to, or withdrawn from, the | face 


AB of the gate, e, uniformly throughout its entire length, , the ee 


between the chamber A Z anc and th the e culvert D E H consi consists of a a narrow 
opening Z extending the entire ico length of the gate. Its ¢ entire ents ar 


“al The piers » separating the ‘sections contain | the culverts an and valves 
by which the supply of water to ‘the chamber A ZQis controlled. 


communication through the culvert to the chamber 
i? to the right of of the pier, and ach tincagp © the down- ‘stream culvert to 
the chamber t to the left of of the pier. culverts sr clos sed ry sliding 
valves operated by oil ‘eylinders actuated from shore. a 
— The ) operation of the gate i is as follows: The outlet valve being 


inlet valve is head of of the Upper is 


a suficient h head to to raise ‘the except in a contingency to 
be considered further ot = n. As the gate rises and approaches its nor- 
mal position w when u n up, it is not | brought to rest by a stop, but by 
s Closing the inlet valves, or, automatically, by th the escape of water 8 


“Aa Q’. vi RQisa grate 23 ft. long. | ‘There are seven of these to each sec 
tion. Their combined free space for the flow of water is about | 10 


The area of the inlet culvert is 12 sq. ft. When passes 
water begins to escape, and the outflow increases the the 


— 
| = 
23 
> 
— 
each pier and passes out at the lower end. It is intersected at th 
center of the pier by cross culvert of trapezoidal cross-section, 
4 _of the same area. A heavy iron girder, imbedded in concrete at the _ 
a 
— 
a 
— 
8 
— 
— 
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S gute e rises. By the ti time Q' reaches R, the outflow through the grate, 
with the e leakage | at at other points, will fully equal the inflow, and the at 
“4 g gate will cease to rise. . By gradually closing the inlet valve, the ; gute 
will settle back to its normal position when Q' is just below Q. The 
‘valve i is then left i in this position, and the friction of the gate will M poe = 


serve a a balance of forces. Ordinarily the gate would | be stopped by 
the o operator when it has reached its normal height, but i in cane of in j 


7 advertence or carelessness no rer can result, , for ‘the gate will 


- come au hemnatlaaity to rest w without ‘shock or or sudden “stop, as just ex 


already ‘referred to, when there will not 
sufficient initial head to raise the gate, th the e air necessary f for the expul- “4 4 


- « water trom the interior the om to it the 


crete mass, as shown in the drawi ings. operating room, or 
S to cover the air and oil il pumpe, , will be located cases tot the head walls - 


of the lock on the shore side. 
_ For the purpose of making repairs to any section, a bulkhead may 
be erected, supported L by | the frame DEF G, and by the gate, through 


struts. gate is “supported a at A, ‘andy braces ‘resting | on the 
“apron and nd against the e circumference of of the gate. By closing the upper ki. 


= of the lower | pool. By closing the lower culvert also, and apply- 


ing pump, the entire structure is rendered accessible. 


valve end opening the lower, the structure is ‘uncovered down to the 


- 


The gate will never be kept up after the ‘pool a 
4 ft. above its crest. The pi iers will not form obstructions to drift, as . 
drift “— not begin ‘to ‘run in the river until they are entirely oub- 
merged. “At such’ times, their location will be marked by buoys, for 


information of pilots. Th The cost: of the with a 


‘Trees 01 ‘OF 


f 
pra come under the penne 8 notice, but which hav ve not, 8 so far as he a 


knows, been eon applied to any Several of them « contain ex: 
cellent sugges suggestions to the engineer employed i in this class of work. F. 
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leading from each section to an air pump onshore. Thesepipes, 
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This dam, proposed by § S. Petitdidier, consists of a solid dam of | 
—-wood, 3 ft. wide and 6 ft. deep, well fastened with irons and 

and down in ca cavity with vertical sides’ provided with 


friction rollers, ‘the motive power being heavy counterpoises at each ce 


: end. The o counterpoises were so hung that in high water they were = 


submerged and their loss of weight, thus occasioned, caused them to 


Tise and the dam to descend into its chamber automstically, thus open- - 7 
w the water the e counterpoises again raise the 


This system, the invention of ane Engineer Krantz, first peo- = 


posed in in 1868, and is in use in the Port Villez dam. , iB consists of a 


a 


top of the -stream side of the conduit. its upper 
stream corner the wicket sw swings. The Po rt ‘Villez pontons wi weigh 


405 Ibs. and displace 21 Ibs. of wate water. tend 

gal 

The section of the dam may be 30 ‘ft. must be 


ockette at end of each | section. “The lockettes are large i iron 


eM boxes, connecting by valves v with eee’ and lower pools, and, by 


duit, trapezoidal i in form, extending 8 ft. 7 ins. below low ahoupeani runs 
whole length of the dam. It ‘distributes the water of different 


= al opening, with the conduit, which t they furnish with water. Acon- 


The wicket lies flat and covers moment of buoyant effort 
2 s the ponton is rendered st sufficient to raise the ¢ ponton by the pressure of e: 


water turned into the conduit by way of the lockette from a reservoir e we 
on the bank. This reservoir is filled from the upper pool 1 when the 
dam i 1s up. ie The ponton rises in ‘Proportion to the amount of — * 


tured into the conduit. As the ponton rises, the wicket from m 


his causes 


— 

ato 

if 

he J 

“it 
pontons. A ponton 1s hollow, rectangular body built of sheet iron, 

— 

a 

3 
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‘ “upright position and the flutter-valve ‘To prevent the 


a from : rising too high, or to lower the dam altogether, the down-stream 


f valve o of the lockette is op ened. To cause it to rise higher, ‘the u upper 


valve i is opened, so that the level of ool may be at will, 


For this de dam it is s claimed that it is easily an and d speedily controlled 
_ by human a agencies; ‘that it | automatically corrects variations in level, 
” rarely 1 requiring g attention; - that the parts are strong qnonge to resist 


any ‘that: it i is ti ht, a to high and 0 by 


Dam. 


dam, invented by the Hon. F. Brunot, of Pittsburg, is 
similar to the Krantz dam in that a hollow } -ponton is the 
of the plan, ‘The penton | is as as the opening in the 
manent 


i is ] is left {underneath the ponton, into which the water of t the u upper pool 


dam. ‘When the ponton i is down, ite: top is is even n with tl the floor of the 
dam. The ponton is hinged at its” upper up-stream a angle to the 
stream edge of the ponton fon chamber, A shoulder fits over this hinge 
Mr. Brunot « suggested two means of operating his dam. firs 
ae Was 1 to to raise it by pressure under the ponton, caused by connecting the ae 
‘upper 3r pool with the cc conduit, , and to lower it by ‘shutting off this con- a 
‘nection and opening the valves into the lower pool, allowing the wae ie 
to escape, and shutting off th the pressure from 1 above. — 
pe His second and better plan was to fill the ponton with 
manipulation of ofa valve when it was desired to lower the dam, thus: 
sinking the p ponton mand removing the obstruction to the current; and 
when it was desired to raise the dam, to pump out the | ponton, thus 
i. allowing it to rise > in the the chamber by vir virtue of its ‘buoyancy. The 


pe can be ) pumped out by t the use eof a a turbine wheel in a well. 
urned by | the pressure of the water of the upper 


5600 
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allowed to flow when it 1s desired to raise the dam, and irom whic 
— 
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4 
thea dam of Wn. H. 
‘improv ved | wicket or flushing sean intended for the pass of the weir 
and for the comb of parmanens ‘dams, useful as a. conser- 
of the water ‘supply in hot and dry weather. 
The’ wickets of great length, and are supported by tension 
, hinges, instead of props, attached at one- -third the height of the 4 
Wicket. The wicket a revolving to which ane “fastened 
“holding bars. These secure the steadiness 0 of the wickets. : A notch ; 


at the end of the wicket prevents the revolving bar, from turning. 


. ‘When it is desired to lower the wicket, the revolving bar is forced end-_ “a ‘ 
beyond the notch, when it revolves The holding bars then drop 
an 


down and the wicket falls stream by the pressure Of the upper 
The hinge being : at one- third the height, the water catches 
chase when the wicket starts 


“to rise and al lifting it 


toa vertical position. 


The maneuvers are per- 


<4 
formed from a caisson- 


“ing truck which rolls on rails, 


above and one below the 18. 


et; so that the da dam- oan stands directly over ‘the wicket, fe This 


~ truck should be made of iron, as as it will then present len less resistance to a 


the water. “Tt is practicable and desirable,” says the inventor, ‘ to 
se steam power on the truck, - - will render maneuvers rapid.” = 


the the River Irwell, in n England, near Manchester, is isa ‘self 


geting weir of ‘peculiar construction. of shutters turning on 


horizontal « axis 12 ft. in width across ‘the r river, 10 ft. 


wes 


4 
is 
when open. A system of attached to the 


horizontal position 
bottom of the shutter 
also be used for 
‘Signed b by Wisw 


and leading to-enabe.o on each bank, 
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- This dam, designed | by Lieut. Gol. Amos Stickney, U . 8. Engineers, 


consists of a series of structures standing upright in a recess in the vs, 


masonry, W when not in use, and capable of being! lifted up by the intro- * 

duction of water pressure in the pose, so as to shut off the flow of a 

fy iver and form a dam. It is fully described by its 8 designer | in oe . 

Journal of th the Association ‘ing Societies, Vol. XVI, I, p. 2565. 

TRESTLE Dam. 


“a In this design the author has attempted to avoid the use eof tig 


: pi of its pr pressure. or trestles m may be raised and lowered * ~~ 
cisely as are other trestles, or with special ‘Srrangement similar to 


4 that used on the needle | dam on ‘the: Big Sandy River at Louisa, Ky. me 
Description.—The dam consists of a number of , A- -shaped trestles 


up adjoining each other across bd rum, the > -stream faces or 
of which, in connection with a ‘sill, which also” protects the 


trestles when down, hold back the water. The two 0 legs of of each trestle : 


a are connected at the top, w here they - placed close together, and bal 
the bottom they terminate in ey es which | are ‘connected by pins | to. 
journal boxes attached to the masonry. . Horizontal braces may 


-nect the two legs at intervals, being placed « on the side of the trestle. 


_ which is next the masonry when lying dc down, and these may | be so con- 


structed as | to fit i between the legs of an adicining trestle whee up, 


7 thus forming a a brace | to both sides of the frame; but the author would — 


not r recommend this construction, preferring to so build the onllliad 


that they will stand all strains without assistance from bracing of any 


: ‘The up-stream member of each trestle is a frame « of channels suit- 
ably arranged and covered with plates riveted oo. ‘The edges of these 


4 plates touch 1 each other on n adjacent | trestles when standing, and Fae 

eeu either extend slightly over the channels, or the latter may be: set flush 

with flanges | tow ard each other. The e latter construction ¢ gives t a thicker yy. 


wall through which the water must pass: in leaking. 4 _ Wood may be 


_ inserted in the back of the channels "ee exceptional tightness is 


a 
desired. The down-s stream post 1 may be similar to the  up-stream 
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a» or it it may be latticed, - even consist of a single member like the prop 


7 ‘of a wicket. At the bottom of each post a piece with a an eye, bent “3 


as | to have the part containing the eye stand vertical, is riveted tot the S 
frame, and these a are re connected by pins to journal boxes on the floor. 


——~ boxes have their eyes ¢ | centered at a a greater distance from ‘the 


_ hoor than one- half the width of me trestle face, oo that the trestles ; 
a may turn without binding. — ‘The u upper box is ‘imbedded i in the sil 


“4 A space is left open b bet ween the lower boxes for the ® escape 0 of water, ¥ : 
to assist in keeping ‘the floor clean. The sill closely fits 


‘upper face of the trestles at the ‘point where the angle is ‘mode 
the eye-pieces, 80 as to prevent leakage. An id idler can also be intro- - 
duced here, if desired, for this purpose ona to prevent the collection 


of grav vel. ji The construction may be e such as to permit overflow, er 


in wicket and gate dams, or a walkway may be provided as in needle 
a dams. In the latter case a simple leaf hinged to the top of each 

sree and when in use opening up ) stream, ‘may be used in ‘connection 
a with the top a of the trestles. Ww hen not in use it fo folds over the top of | 


73 ‘the trestle, out of the way. y. As the top of the e trestle will be from 12 


- to 18 ins. wide, the hing ged walk can be very narrow, the trestle itself 


is located a sprocket wheel for use in connection with the maneuver 


4 answering for most the walk required. In the head of each trestle 


chain. ‘This wheel turns on. a ‘shaft: attached to the frames. 


of the wheel and forming a part of it is ratchet. pawl, 
which | may ‘fit loosely into this ratchet at one end, 


to be readily lifted out of the ratchet by depressing | , the wedge oi 
depression takes os place just as the trestles become vertical in 


7 


re remain touching each other this’ stop will hold the tooth of the pawl 


on m the adjacent t trestle wots for the purpose. As long a as s the trestles 


out of the ratchet, and the wheel is free to turn. Let a trestle begin to , 
incline or descend, and the yout, being released from the stop, im ri 


mediately falls into the | ‘ratchet and arrests” the movement of the BS 


wheel. The pockets in | the wheel are made to fit a chain used for zs 


raising and lowering the trestles, and this chain cannot move without a 


also ‘Moving t the tr trestle when the pawl is in t the ratchet. car ot 


addition to the maneuvering chin, which may be connected 
with o or disconnected from the trestles sat will, there i is, between 
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raising, Dy the rounded end being drawn under a stop or projection 
Ve 
— 
4 


determined the number of trestles: it is desired to raise simul- 
-—taneously—that ‘is, by” the “power of the crab; but they m must be 


talent long to permit the trestles to lie flat when down . Just 


above the round end of the on each trestle is riveted a small 


= 


piece, the | purpose of which is to prevent this fixed from de- 


i Maneuvers. s.—On the lock wall is located a chain crab for maneu-— = 


£ - Yering t the pass, and and a similar crab is on the pier for the weir. _ The 


chains which pass over the in the trestles come to 


this crab. The last trestles in the pass and made fast seal 


methods 0 of and raising same for the pass ond 
’ the weir, and the latter o only will be described. ‘a To lower the dam the 


i trestle next the abutment is unhooked from the masonry and pulled 
me the being unwound at the same time on 


next to the 


trestle on the indi 
ion the next fixed chain is stretched it will chert a third t 


Tor raise the trestles the chain on th the is wound bringing 


up the one (being the last lowered) and starting 


“When the first becomes vertical and strikes the 1 masonry, its pawl is 


pated owt « of the ratchet t by a stop : made for the purpose, and thus the e ae 
trestle is released. from the ‘chain \ without stopping the crab, The 


a continuation | of the winding brings up up ‘the second trestle which | is 
from the chain when its pawl ‘strikes th the stop on the first. 


ia 


Alt trestles : are thus ‘raised, after the first, by winding i in s a length of 
ghain equal to that « of the short chains connecting the trestles. “Where 
a continuous chein i is ant used, the trestles may be raised and lowere 


ex 
precisely as are those of wicket nesdie dams, each trestle being 


connected with with its neighbor as brought up. 


te 


re 

loor, 

tles 
ould this occur, however, 
sill, ng chain. Should this oceur, 
ting chain. pring the trestles up, 
use, the fixed chains will still ananvering chain 

dle 
Ys) j oS 
— 

on 
p of 

d starts that trestle do 4 
iver- tle an 

le, and so on 4 
a 
end. 
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tion 
stles 
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To the in either case, ‘it is necessary lowe 
a sufficient n number of trestles on the weir next the abutment, In In the 


a trestles next the abutmen w hich are most Liable to be for pool 
aa a regulation, the fixed chains m may be lengthened : so as to g give less load ‘ 


Advantages Claimed.— —The adva fo r this 


over those formed by needles, gates or wickets are: 


The dam, being raised and lowered across the current, can be 
"operated | either or wader great be heads of water. wit 


two or men. 


“ig "There i is no danger to 0 operatives in the maneuvers. ie 


As there is no double e construction the foundation i is narrow; hence 


very little as there are few joints. bi 

tasa fixed dam without i injury to > itself. 


The description accompanying: is as 


the modification herewith submitted mid axis: of the wicket 


are held rigidly together at the top, and each is hinged to the floor at 
the thus a trestle which, instead of lying down with 


— 
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raising, the dam is complete when the trestles are up, while in 
other forms it has but commenced. It is therefore more rapidly 
‘There is nothing left standing to catch drift after the lowering 
or when notin 
| not in 
| 
the costisreduced. 
The leakage will be 
The dam here described was designed by the author several years 
> since, at the suggestion of the late Colonel William E. Merrill, 
of Engineers, and with his assistance; the object in view being 
obtain a dam having all the good points of a Chanoine wicket without 
— 
— 
— 
— 
— 
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MODIFIED WICKET DAM. 
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_ The operation of lowering and raising can thus be performed from the E 


loc lock or pier without placing obstructing n mechanism i in the chute. 
The wickets are built practically the same as are those of Chanoine- 
dams, but in placing they may be located closer together than the 
i latter, as they will not adi thrown out of their plane by oblique 
_‘ The horse and prop, as has been said, are combined in one con- 
_ struction, forming a trestle | which is lowered and raised across the cur- 2 
- ‘Tent. _ The lower leg of the trestle makes an angle of 38° with the BE 
x horizon. There are two of these little trestles to each wicket, their 3 
being connected by an axle having» suitably shaped jaws 
0 them. The ends of this axle are turned journals upon which Mf 
the wicket turns in journal boxes attached to it. _ The legs of the 
trestles are made with nnget eyes at each extremity, and the trestles" 
are spaced so that when lying down one will be within another, i 


7 


¢ the bottom the legs are connected by pins to suitable boxes attached 
_ to the floor, the up- -stream ones of which are made a part of the s sill, 
against which the bottom of the wicket rests when the dam is up. 
_ This sill is cast in 9-ft. sections which are securely tape to the 
masonry, into which ti they are e sunk. ik.” 


Manewvers. —Originally it was proposed to rine this 


dam by a a traveling er erane, the wheels of which rolled on mm rails running an ; 


peice as to cause derailment. It was then proposed to locate noose 


hydraulic jacks in the masonry by which the wickets would be | 
: 


pushed down, efter having ‘been put on the swing, the “pushing 


the first one moving all the others, by reason of certain buffers placed 
til 


between them, until all lost their balance and went down. — The rais- 


ing could be accomplished by the arrangement described for the 


trestle da dam, or by separate ‘chains for each wicket, connected b by 
man ina skiff, with a rope leading tc toa crab on the or by 


maneuvering boat. However, the author has no doubt that a travel- 


a ing crane can be 80 arranged: as to clean the track ahead of itself 
and work with satisfaction i in all the maneuvers, not only of this type 


a3 of dam, but in the Chanoine as well. f It can be either | self-propelling, 5 
or can move e by winding i in a rope 1 attached to the masonry. ee bt: 
ry 
‘Advantages. —It is s believed by the ssuthor that the suppression of 


“the the Lester and prop, t 
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advantages | over the original type. wees 


Disadvantages. —The necessity for the pass wickets on the 
swing before low vering, ‘is, in the author’ , ‘opinion, @ serious objection F 


in all streams carrying much ‘drift, and, although this isfol- 


the sliding ch chute, and then releasing the oo wee, in order ‘to ay 


7 lodgment of drift in the horses. —_— 


Walton Venab 


TUNNEL Dam. 


le, of the Great Kanawha serv ice, has dies ak an S. 


‘ingenious shutter dam, which it is proposed to operate from tunnel 
in the | foundation. n. His” ‘description is given herewith; the term 


“sh shutter ” ” being s substituted for ‘‘ wicket ” in the orginal in accord-— 


—4 ance with the generally accepted definition made by Colonel Merrill, Be 


in 1 his. original study « of the subject, that ‘those | gates hinged + at ont 


edge or rend were shutters, while those at some point between 


the ends ‘should ‘be called wickets (Fig. 16): 
«The shutters are of small width (5 ft.) hinged at the lower end to — : 
foundation of the dam. As designed, it is intended that the dam 
_ shall be operated from a water- tight tunnel or subway, which may be 
entered from a the 1 lock wall. Each 0 of the shutters which | form the = 
dam i is held 1 up by a prop, the free end of which rests in a movable 
Seat that may be drawn upstream by ‘applying power to a rod 
fastened to the seat and passing through a tube which opens into the 


i, tunnel. ; Be raise the shutter, the raising rod is connected by a rope 
7 or chain to a suitable form of hoist, and is slowly drawn up | until the 
ae shutter 1 reaches its p proper height, at which ‘point a lug o on the raising 


rod falls into a notch fastened to the cylinder and is there held. To 
; 2 _lower the dam it is only necessary to raise the lug from the notch with — 
cere 8 small bar, and the shutter thus freed will settle into place on the 
foundation. Asa power, compressed air would probably b be the best. 

oP The ease with which it may be stored and the simplicity of the ma- : 
 chinery for utilizing it, recommends it for use about the lock gates, a8 
= a well as for raising the dam. The arrangement for using a steam hoist = 


the advantages claimed for the tunnel dam ar as 
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r raising the dam would the time required 
Ma red 10 — 
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0 1d be reduced to a a few minutes, if necessary. The ques- — 


and ice, which g give so much trouble i in a dam1 using , the swing w 


«‘The safety to men employed and the economy in labor are im- ae 


portant items in favor of the tunnel dam. The tunnel dam would be 

ise ‘much cheaper | than the Chanoine, as it is built 1 on the Kanawha, and | it 

é4 js believed that it will compare favorably in cost w ith those — < 
for the Ohio, in which the bridge is not used. me 
The cost of a tunnel dam, with the depth of evebilin ‘shown 7 


in the plan, would be about $95 per lineal foot foot (coffer-dam ¢ dam and excava- 


a _ Remarks. —The return to the principle of of Thenard in hinging the 
hutter at the bottom instead of at some e point above is not a back- — 


ward d step, in fact, although it it would seem such, Inall drift-bearing 7 
— 


= streams the author believes it to be t the correct idea. we There i is no dam r _ as 
2 employed which offers so little obstruction to drift when being lowered pe 


fe been the he great resistance encountered in raising agua the current. 


ovale as \s the pow er must be ‘applied from a boat or foot-bridge, the 


as one ‘made of of shutters. difficulty with this class of dam has: 


a ‘point: of with ‘ample ‘anchorage, the ability to 


a has suggested to the ; inventor the desirability of operating the dam 


with ‘machinery, outside the tunnel, on the walls, ac actuating» suitable 


a ppliances placed in the tunnel; for instance, a shaft carrying chain m : rom 
wheels opposite each cylinder, driven by gearing at the wall, ‘the 


chains being placed successively in the wheels, those wheels farthest 
from: the power being raised first; or @ continuous chain passing ee 


Bs ‘through the | tunnel, to and from which the: raising g chains are @ success- fw 
ively "attached and detached, the main chain going ove over chain crab rab at 


the wall. ‘It is also believed that a system of levers on a tripping bar 
can be by which the can be ‘accomplished from the 


ize for mentioning so many untried — 


= 
devices and sand ideas of has several types of dams; 


¥ 
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saiea, , but he has only described two of these i in n this paper. ae ae 


_ reference has has been made to his his trestle dam, not because Pay desires to 2 


it ‘pecuniary advantage, but because he believes it to be 


the best solution of the problem yet presented, all things being con- Br 
_ sidered | In 1 this he may b be be mistaken, t but an intelligent application — ve 


of it will b be to settle matter. Realizing the fact that, 
J anicki has well “said, there is a a “certain legitimate timidity felt by 


practical engineers at spplying on a large scale a system which nin its 


Pointe and Boul, with a view to their application to higher lifts, and 
these modifications include. devices for raising end lowering the two 


- F former and the trestles of the latter from the walls, or from conduits 8 
in the foundation, design for, a high- lift, wide-span needle dan, 


. the needles being. below or on a line with the lower part instead e =: 


above th the trestles, applicable to passes of great length, is ‘now under 


way. ‘He has also devised many ‘appliances for facilitating ‘the 


and bettering the ‘some of the types 


: Gams now in use, including several forms: of tripping apparatus for 
a wickets, es escapements and methods of placing, for ‘needles, ete., ‘ete. 
a As far as seemed practicable in a paper purporting: to describe the n new 
as well las the old, the experimental as well as the approved, the author - 
refrained from ‘Presenting these wholly untried suggestions until 
should hay vea fair test. Many of them may be discarded, after 
mature consideration, without trial as to their worth or fitness; others 7 


“may never find the opportunity of application. The object in vie 


has | been to suggest ‘certain modifications and ites s with a view to 


If this paper succeeds in bringing out a full dis cussion of the in- 


teresting problems connected with the subject : of movable dams, the EA 


author will have done all he desires i in a the matter; for such discussion ; 


a 

is bound > develop a a sentiment ‘among engineers, legislators, navi- 


= 


gators ond the general public in fe favor the of ‘the old, 


enn fixed dams, as we well as the low-lift mor ovable « dams, and the pes 
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COR R E SPON 
requested the writer to make a theoretical of the 
gate. ‘Believing that the obtained will some 
In the following of the Lang described on page 
(642, it is assumed that the head of water on the gate drops with the a 
crest of the gate during the process of lowering, remaining equal to the tid 
eight of the crest above the base of the gate, or above the lower pool — 
in the case of back-water. This would be true in the 1e case | of a limited | Gis Le 
; reservoir above the gate, but is not strictly true in the case ofalarge _ 
Teservoir dropping at a reasonable speed. The 


she we 


= 


the following equations must be satisfied: 
in which the base of the gate is taken equal: to i. = length 
down- stream leaf; y = length of up- -stream leaf; z = = length of chains; ye - 

I = length of idler, all in terms of the base. When the gate is eG 


fully raised the height: will be equal (numerically) to twice the 
va yy. this expression the factor (1 + 
= z will be a maximum when 2 is a maximum ; the factor (l1— y) _ 
_-ywill be » maximum when ny= 4. Ite can be e inferred, fr from a .considera- 
tion of ube , equation n of forces, that z will in n general be a maximum for “es 
search for a gate of maximum height can therefore be 
limited to cases where y has values intermediate between 0.5 and 0. aan 


CORRESPONDENCE ON MOVABLE DAMS. 
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—— 
up-stream leaf y (see Fig. 17), then 


det the idler 1 be. divided into the segments m 

through the junction of y and z parallel to the bese, and let 7 = ratio of 

of lowering the Lang gate the most unfavor- 

able position is that in | which the made idler J 


_ conditions the lowering and lift 
i ing forces will be in equilibrium 
this position of the gate. In 
-Taising or lowering the gate the 
idler has a of rotation 
and of translation, and in ‘the 
"general case, neither will exist bye, 
without the other. Hence, if the a. 
\ 
have equilibrium of trans- 
lation, the equilibrium of the 
idler and of the gate will be com- 


For equilibrium of trans 


"water. Let h equal the height of the head of water above the 
of zand y (equal z cos f) and h, equal the height of this junction above Pes 
‘back- water (equal n, sin (see Fig. 17). 
: a The forces acting on the idler are: (a) The hydrostatic pressur 

due to. the head h. _ This force acts normally to the idler and equals 

4 h(2I—n); it is represented in the diagram of forces by D B (see ES 
Fig. 18). ( (0) The reaction of the up-stream leaf y on the sliding end — 
of the idler. _ This force is inclined to the right of a normal to y by seer ia 
= angle of friction F, when the idler is on the point of slipping down 
__y. + Its amount can be deduced as follows: The forces acting at the 
sliding end of the idler are: ( A of the hydrostatic pressure 
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RCESN. 
idler a closed polygon, irrespective of their points of 
gation ; and the algebraic sum of their components in any 
— must be zero. Suppose the gate at the critical position, 
| 
4 
— 


ge, 


idee 
on n the idler to hx 
represented by D' Bin the diagram of forces. (2) The compressive 2 
es i in the idler acting along the axis of that leaf and represented by - » >a 
Cin the diagram: of forces. (3) Renction of y by BCin 
— 
gram of forces. It equals Bsec (6 equals a A(3I— sec 
(64+ F). (c¢) The pull along the chains z is a third the 
It is made up of the follow >wing: (1) Resolving the ‘reaction. B 


- jn directions parallel to y and z, the th part of the latter component } 


a (2) Part of the on o (see 


diagram) due to the head h and equal to h x Part of 
hydrostatic pressure on y due to the head: equal to +h, 
2 =? _ The total pull along z is represented by C A in the * 


‘ diagram of aias . (4) The fourth and last force on the idler is the re- 
action of the down-stream leaf x, acting along the axis of that leaf, on 
; represented by A D in the diagram of forces. If the several forces on 
the idler be resolved in directions parallel and perpendicular to x, the | y 
component of f reaction of x in the latter direction will be zero; and by Bas 
the condition of equilibrium the components of the several forces “ae 
the latter direction will sum to zero. _ Hence the following equation, 
in which forces acting upward and to the right are considered positive, — 
those acting downward and to the left negative: 
DB sin (6— —y)+CBsin(y + F) - A sin =0. Expanding 
the sx sum functions and dividing by sin y. 4 
(h) DBeot ysin’— cos F+ C B cot y sin 
- Substituting the values of D B, B Cand C A and dividing by + hs i: 


8(2I—2) cot ysin (2 J—n) cos + (3 sec (6 x Fr) 
cos F + sec (6 + F) cot sin sec 


replacing 


cos 5 cos s F see F) y 


6 


ory 
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Assume = 7 J:n, =7,y. Substituting in the above an 
a 

A 


Thomas. additive third term; “subtractive quantity with fourth 
y sin r ‘I cos 6 + (6+ F) 


aa Anus for cos 6 an expansion of the form cos 6 = / + k sin 6, and = 

a determine / and k by the conditions that expansion | shall be true may 
assumed angles and (90 — then / = cos 6, + sin and k =— L 


Substitute / — sin 6 for cos os 8 in equation (j), z for J sin 6, and y — ie 


Sabstituting these values, clearing of arranging 
to powers of 2, except as to fifth term, there results: igi 
(k) [By @—r) + B—P) (cos B—y] + [3 

(cos 6 — —y) (cos 6 — -y) (3r — 


By in critical position, a of satisfying 


geometrical conditions, it is observed that the junction of 


_ chains z and the 1 up-stream leaf y falls at a nearly constant distance 
7” _ above the base, through a wide range in the relative values of x, yand > 
The mean value of this distapes 3 is about 0.17, in terms of the base; 
equals y sin (see Fig. 17). It is further observed that the 1 ratio: 
. of segment » of idler above the level of junction, to o the whole a 
idler, is a slowly varying quantity with a mean value of about 0.7. In . 
using equation (k) for back-water at or below junction of y and z, 3 
; ads — values of 6 and give r, values from 1 (equals no back-water) to fe : 
0 (equals back-water to junction of y and:z). For first approximation ¢ 
to z, compute y from the relation y sin equals 0.17; make r er equal 
0.70; equal sin 35° + cos 35° = 1.39; and neglect term involving angle 


f friction F. For second approximation, compute y from the ee 


y= 2+ vers [s ee equation (c)]; J from I= y — z; 8 from 


sin 6 r from r = —.——___ 
these values of y, J, and r, in general equa- 
term included, and assign to the angle of 
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q 
The second will in general be sufficient. For the Mr. Thom 


task. waters from junction of y and z to crest of gate, when at the © oh ii 

critical position, term in 7, re reduces to zero, and the 
By@—n +( (8 — (cos 2+ [By (2—r) 

(cos B—y) z+y°* (cos 6 — y) Br/—3— 

ly 

For this equation assign values to r ieee te OF 0.7 to 0, and sare in 

‘other re respects as in the former case. _ 


a To express, in terms of the full height of gate, the back- -water cor- = 


the back-water 4: 


| 


as with the corresponding bask- waters = as sas ‘and 


smooth curve traced through the plotted pointe. . There 
_ curve for each value of @ used in the reduction. - Values of z corre-_ 
PY _ Sponding to even tenths of back- ‘water are scaled from these cu aa 
a4 — corresponding values of y can be computed from the relation — 
y= vers A and x follows from the relation 
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omas. values of x,y to any one back-water we 
sev eral values of 4, can be used i in plotting the locus of the crest of all 
gates, satisfying tl the condition equilibrium for that ‘particular 
back-water. A number of such curves are appended; they are for 
gates raised to full height (see Fig. 19), 
Table No. 1 gives values of 2, y, z, and H corresponding to various 
of the angle of inclination of the down- “stream | leaf to the 
base when the gate is full height. These values were scaled, or 
from | scaled from the above- curves. 
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Carr. J. G. _—The water gate, on Louisville Mr. 
and Portland canal, Fig. 7, page 543, is of the ‘ ‘ Modified Parker ” - 
ype, erroneously ¢ called 


ae Any gate whose leaves fulfill the geometrical condition, lower _ 
12 leaf + lower section upper leaf — upper section upper leaf = base, o; 
and whose vertex when at full height does not rise above the curve Pe im 
‘corresponding to the particular case of back-water 


ti f hydraulic f 
under the action of hy 1¢ Jorce alone. 


s The total width of the gate is 40 ft. ; 
Col is » 15 ft. hi ins. ; when raised to o this height the down- stream leat 


The maximum compression is is 10.5 the flange section i is 3 
= ins., ‘at 20 tons per square inch; the flange resistance is 74) tons, cor- 
$4 responding to a factor of safety of 6%. The up-stream leaf was de- 
signed with a factor of safety of 5. All the Wearing parts of bolts and 
tl f this 
hinges are great y in in excess of this figure. ord 


Displacement of down-stream leaf 844 


70.250 
x 


3 wickets machinery, as shown in the 

- drawings, the city water at 70 Ibs. pressure being utilized. This is 
regulated by an 5-way valve, the device of Mr. J. H. ‘Casey, 
Assistant Engineer. A stroke of this valve in one direction moving — 

[ the pistons a and opening one set of wickets, at the same instant — 

Pg the opposite | ones; a stroke of the valve in the opposite direction ex 

_ hausts the water from the cylinders and reverses the above process. ; 
The wickets can be so moved that a full stream of water can be set 


‘The shield or one end bolted to the outside of 
4 the leaf, the other free, moving in and concentric with the quoin, 
win be forced by the pressure of the water against the hollow quoin 


roy 


CORRESPONDENCE ON ms. — 
Warren, 

‘ben 
The sixteen girders composing the leaf are proportioned to this 
ey 3 load; no allowance was made for the resistance of the outer skin, the aes 4 ; 
4 
| 
= 
pus 

and prevent leakage when the chamber is being filled. Thisshield, aM” 


_ CORRESPONDENCE ABLE DAMS. 


has li Mr. ir. Warren. originally made of }-in. steel, was found to be too stiff stiff ; aed material | 


‘The flap, or idler, at the lower end of the up- imams leaf prevents — 
leakage into the chamber when the gate is being lowered. The pipe 
line leading from the shaft, and connecting the different compart. 
ments, is for the drainage of leakage from the lower leaf and for 
letting water into the interior of the leaf, should it be necessary a 
_ imerease the specific gravity ofthe gate, 
The difficulty with gates of this general type hitherto constructed, 
has been that they did not fall. = As far as the theoretical solution is ia 
"concerned, the one ne in q question should be free from that defect; if not, ES ; 


_ The cylindrical metal floats at the sides of the down- stream leaf a 
have been replaced with flat wooden ones. The bareape rotation net the wate’ 


should have been foreseen. ‘They pins of the hinges connecting the two 


i sections of the up-stream leaf have been made continuous, it having 


‘The gate rose and fell without difficulty, and with ba than a 6-in 


‘Mr. 
Harcourt. L. F. Vernon-Harcovrt, Esq. .—The wri writer has been much interested 


ous y in the paper, having inspected several of the French types of dams in * 


th 


nix 


a balers the e Institution of Civil Engineers ix in 1880, Again, it in 1888, he 
yisited some movable dams in Belgium and Germany, and described 
_ them in a paper on ‘‘ Some Canal, River, and Other Works, in —— 
. Belgium and Germany,” tread before the Institution of Civil Engineers — ee 
ae 1889. At an International Congress, held in Paris in 1889, at the 
ot request of the organizing committee, he presented a report on “La 
Canalisation des Riviéres, et les divers Syst¢mes de Barrages Mobiles,’ 
in which examples of the > pe types of movable dams are show rm) 
drawn to the same scale » for the sake of comparison, a system | also 
adopted i in ‘Rivers and Canals. The » present consists mainly 
‘i a descriptions i in detail of these now well-known types of dams; and 
tee therefore the chief point of interest lies in the description of the _ 
 author’s extension of the needle dam to the maintenance of a greater 
nie. head of water, on the Big Sandy River at Louisa, , than hitherto accom- 
ae ie plished; and the formation, at the same time, of a more water-tight dam. 
This result has been effected by adopting wider and thicker spars than _ 
3 usual for the needles, which are consequently put in place and removed — 


by the aid of s crab and tackle on a barge, which also serves adi 


ond Canale,” LF. Vernon- Vernon-Harcourt, 2d 2d Edition, 1606, vol. i, plate 4. 
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"storehouse for: the tre 
carrying the foot-bridge, which are so constructed that when lowered 

_ they fit one within another, so that they lie flatter on the bottom, and, 
- being consequently adequately protected by a shallow recess, they are 
less liable to be covered by detritus carried down the river than the hee 
ordinary forms of trestles. The modification in the form of the trestles ‘a 
appears to be a decided improvement, but how far heavy | vertical et 


_ spars for closing the dam are preferable to the Boulé sliding panels, ce ae 
; or the system of horizontal planks, remains to be proved by further . 
“experience, as sliding panels are more readily put in place or removed, ve 
and serve better than heavy needles for adjusting the water- level — 
above the dam, - Cameré’s rolling-up curtain is very easily worked, 
and is capable of perfect adjustment; but the greater delicacy of the 
— might, perhaps, render it uns unsuitable for rough v work in 
places 1 where it might be difficult to carry out repairs. 
_ In his description of the different types of movable dems, ‘the 
- author speaks of the “ Krantz wickets with pontons,” on page 559, as . 
use at Port Villez dam. _ This is 8 quite a mistake, as when, in 1879, 


atom. he replied that some experiments having , proved the s system Es. 
to be unworkable, under the existing conditions, the works for it had 


the drum w weirs across s the passes on the River 
- (page 552), that ‘‘the under shutter is placed at right angles to the 
- upper one, and not in the same plane.” In reality, the under shutter, — Loa 
though never placed, in any drum weir hitherto con cted,in the ou Se 
me plane as the u upper one, is for the most part approximately am 
_ parallel to it, and has never been put at right angles to the — 
one. Sections of the drum weirs on the Main and at Charlottenburg — Cae hal 
are shown» in the writer’s paper of 1889,+ and sections of the drum 
weirs on the Marne in the writer’ paper of 1 1880,t which are not co 
rectly given in Fig. 8, page 551, of the paper. 
_ The proposed employment of a drum weir of a somewhat 1 modified fed na ve 
. type on the Osage River is of interest, as this type is the most per- * ee 
feet form of movable dam, on account of the « ease and precision with 
which it can be raised or lowered to any ‘desired extent. ‘The 


i 
ial 
we 
’ 
AS ; 
| 
— 
d ‘been abandoned. | he author appears to be unaware OF the adopu0n 
in of a hydraulic brake for regulating the rise of the large shutters, with 
* —§___ the current of the river, in the Sone dam, which has done away with Foe >= _ 
injurious shocks to the chains holding the rising shutters of the 
Thénard system of dam, to which he alludes on page 531, a contriv- 
fullv described by  Bucklev in his paper on ‘‘ Movable 
4 
a 


CORRESPONDENCE ow MOV ABLE DAMS. 


Vernon- of however, necessitated by the drum recess below the 


Harcourt 


en, dam, makes this system very costly, and has hitherto “prevented ie 
on adoption for high dams; though in every other respect, except cost, it 

— fulfills admirably the requirements of a movable dam. Asa regulat- 


ing weir for adjusting the water level above, one planed across 


Gal The descent of detritus along the river- bed, floating drift, and os 4 
_ very variable discharge are the most serious impediments to the effi- _ - 
cient action of movable dams. The first two conditions render the 
lowering of frames on to the river-bed and the ‘provision ofa foot- 
_ bridge inexpedient; and the third cannot conv eniently be provided 
against by needles. . pe bear-trap and the Thénard shutter dam allow 


or for regulating the level. Chanoine wicket dam can 

regulate the discharge by butterfly valves in the w upper panels of the 
wickets, and it is readily lowered; but to raise it without the aid of a 
-foot- -bridge is a tedious operation. With a foot-bridge, the wicket — a 
dam i is readily worked, and the discharge can be easily regulated by 


chains : fastened tot the top and bottom of the wickets; but the foot- baer 
bridge impedes the passage of drift, and under such circumstances i is 
liable to be swept away by a sudden flood, as occurred at the Davis 

dam. It also renders the wicket dam considerably more costly 
than the panel, or rolling-up curtain dam. Frames hanging 
; an. overhead foot-bridge closed by rolling- -up up curtains, as a at Poses at 
Port. Mort on the Seine,* answer every requirement of a movable weir rs 
. ou cheapness, as the discharge is easily regulated by the raising or = 


. - the water from the foot- -bridge for the passage of arift, or to open the e 
navigable for vessels i in flood time. The wide foot-bridge, how- 


foot- bridge, and the frames hinged to the high fo foot- bridge 


posed of movable dam which display ingenuity 
<4 in ew but it would be difficult to form a just estimate of their merits, : 


a oubee in rivers which do not bring down large quantities of drift, and = sa 


whose discharge does not rapidly vary, while the sliding 


more *“'The River Seine,” L. F Vernon-Harcourt, Min. Proc. Inst. C. E., vol. ixxxiv, PP. Pass 

24 to 286, and and Rivers and Canals,” vol. i, 
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the existing types of dams, the drum appears the best for a regu- 

i= lating dam, and for closing passes which have occasionally tobeopened 

for a short time for the passage of timber or drift. The needle dam 

— 

— 


dams afford superior f facilities for regulating the Mr. 
3 
though their complete opening might possibly ¢ occupy a longer period Eo at 
than that of the needle dam. Where large masses of drift are carried Re 
- down, and sudden floods occur, a wicket dam without a foot- bridge — 
would provide the most convenient ¢ dam, especially if furnished with — / 
improved tripping arrangements. In rivers with beds of shifting 
shingle, frames hanging from an ov erhead bridge would furnish the 
only reliable supports for a movable dam; but such a dam, though "5 
costly, could be made of any desired height. 
M. Am. Soe. C. .—The author has rendered aD ac- Mr. Frizell. 
ceptable s service to the e profession by this résumé of the subject” of 
movable dams. The advantages of a movable dam over a fixed one EF on 


Ger 


are: That it leaves the channel undisturbed when there is a sufficient _ 
depth of water ; and that it attempts to control the stream only in 
time of weakness , and is withdrawn in Seasons | of strength and fury, be = 


80 that it does not require the strength and — massiveness of a per- _ of 
manent dam. It secures the latter advantage only when it extends» 
oe _ eatirely across the stream, and sacrifices it in so far as it consists, in a 

= part, of @ permanent structure. has, therefore, s seemed to 
3 writer that, ifa sufficiently « simple, reliable and manageable : system 
wickets or shutters could be devised, a permanent weir need form no > 
part of sucha dam. Neither can the writer understand why so mach 


‘This m may some cases be necessary in the interest of riparian = 
- owners ; but it is presumed that where the Gov ernment has the right 
to build a dam of given height, in the interest of navigation, it can 
b: build either a movable or permanent dam, and in the latter case the Ge fa 
height of the pool must take care of itself 
The Chanoine wicket jointed at the center and ‘resting on a a horse 
which can be raised and lowered at will, appears to be the most per- 
_ fect device yet brought into use for the movable dam. It, neverthe- F aes 
less, leaves much to be desired. Its manipulation requires a foot-— —_ 
Fi bridge with all its attendant attachments. — It is erected and thrown bit 
2 down under a head, and requires extra help for these oj operations which "Eis 
fe are laborious and dangerous. Both dam and foot-bridge are liable to eee: , 
be fouled by drift in consequence of the numerous articulations under om 
The writer, while engaged in in works of navigation, had occasion 
A study the subject of movable dams, if not fully, at least attentively, © oe 
and this subject has since been prominent in his professional studies. 
ie He is persuaded that a dam combining all the seven requisites - 
merated by the author is not beyond the resources of the mechanic 
i. arts. His mind has gravitated toward the idea of shutters hinged to Jan 
a the bottom, which appears to him more likely to secure the a ya 
. object than any system of trestles, foot- bridges, needles and wickets. a 
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Frizell. Probably the solution will be found device which pre 

<a sented itself a thousand times to the mind of every man who has ie e 
nd studied the subject, , and has been rejected as as too — for considera- 

The Thénard shutters rs described by the author (page 532), . applied Naas 

_ to the top of a dam, worked very well in that situation. How would _ = 
they work if applied to the bed of a stream as in Fig. 20 ? In high water 
oe both th sets of of shutters lie flat on the bottom, and are latched down, ee) 
ol They are e supposed to have buoyancy, so that the free end will rise to 
te the surface if permitted. To raise the dam the up-stream set are - 
latched, as near as may be, simultaneously. The ends rise to the sur- 

face, and a head is raised which erects them as near as the chains will - 
permit. . The interstices between the shutters are stopped in the usual 
manner, and the total flow of the stream is temporarily arrested. As of 
the water above rises, that below falls, and the point is soon reached yes ; 

fy at which workmen can wade in and set up the down-stream shutters. i> 
When water overflows the ‘up-stream shutters and fills the space be 


and may be weighed 
\ = = = ing of a single line of sy 


=. shutters, which can be 
tightened by the usual 


moderate extent without inconvenience. A heavy overflow, accom- 
‘ — by drift, might cause the premature tripping of a shutter. we, 
When the time for lowering comes, the dam on be thrown down by 
tripping the props with the usual devices. 
- — Although this method seems very inviting and seductive, it has one — 
“detect. _ After the up-stream shutters are in position, should anything © te 
occur to delay the raising of the lower ones, till the water overtops — in ae 


the upper, the whole movement would be blocked, as the upper shut- 
-_ could not be lowered nor the lower « ones raised. This objection > 
is fatal, as the navigation of a stream could not be subjected to such | 
‘The bear-trap gate has found some application in narrow sluices 
4 
and locks, but none, so as the» writer is aware, to the purpose 
-_ consideration, viz., the control of a wide river channel. Bas ee 
= confine it to a narrow pass and make the rest of the dam permanent, Be 
defeats one of the main advantages of movable over 
besides incurring the difficulties incident to 
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through the pass, which i is at t times unavoidable. — To give it a —_ Mr. Frizell 


a 


as the consisting of a 
q hinged shutter raised against the current by a hydraulic jack, is en- > 
titled to careful consideration. . It is not chimerical, and would wv 


We 


to move horizontally, being articulated to the props which 
; act on the shutters. The cylinders are all supplied from the same 
pipe, so that when the pressure water it is } turned on, the shutters 1 Tise 
simultaneously. 
7 means so formidable an operation as might be supposed, since but 
-aslight head can accumulate during the operation. The dam, after 
being raised, must be held in 


plungers. ‘disposition in- 


tended to avoid this necessity 


would introduce 1 new 


to be avoided by all 
is additional source of derangement, and an additional 


__The power for pumping would most. naturally be obtained from 
“turbine, in the wall of the lock, which could only run while the dam : 

isup. Even were the power furnished by a steam engine, it could not nee 


be expec scted to keep steam up all the time. is, = 


- fore, a necessity. This accumulator must be charged while the dam oo 
is up, and retain the charge from the lowering of the dam until the time - aay 
es comes for raising it again, a period liable to extend to many months. v's 
ra This would involve no great difficulty, since the only loss would be 
from the leakage of the accumulator, the plunger of which might re 
r chocked so as not to rest on the liquid during this interval. — Leakage 
from the plungers of the jacks can only occur while the dam is up and > 


pore is obtainable. The wae of water to be carried in the fc. 


 todivide the channel into a Dumber OF passes DY pliers isa heediess 
of expense. The raising of the dam presupposes a head already 
existing, implying in the pnronosed annlication the means of raising 
d § _ head independent of the Ss, 
2 
sf 4 &§ 3 
4 
ats, = the dam, but only to raise it enough to create a working head for __ i. = i 


MrsFrizel, Inth this aystom some trouble i is to o be ‘apprehended from frost, 


strange freaks. Mush ice on stone, wood, or metal be. 
low the surface of water, where no ice occurs on the surface. mis 
= might form in the | cylinders, though se several feet below water, and, 
a 4 being compressed by the ; plungers, prev ent the dam from being fully 
lowered. This difficulty could not occur in raising the dam, and 
“a should it occur, would haye no worse result than to necessitate the 
use of petroleum o or some other liquid instead of f water. 
The arrangement of Fig. 21 is the s simplest combination that can 
af conceived of for raising a head of water, consisting, as it does, of a — 
- ay single row of shutters jointed to the bottom and sustained in an erect | = 


: positions by chains. The joint is of the form shown in Fig. 22, 5g 


admitting a movement of 180 degrees. Assume the shutter to have 
some ‘buoyancy, so that the free end will rise a little out of water. Reo 
‘When the channel is open suppose the free end to lie up stream and to = 
; a be latched down, leaving the naviga- 
ble depth: over it. The time comes 
i for erecting the dam. The shutters 
having been unlatched, as near as B.. 
may be, simultaneously, the free ends 


rise to the surface, and, in a few ‘ 
a minutes, a head is raised which sets 
i the shutters erect. They take the 


erect position as soon as the head 


occur. The case is very. different from that of 
located on a weir which come into the erect position under the 
full pressure due to the depth, and give a violent jerk upon the ~ 
chains. Po drop the dam, the chains are cast loose by a suitable A 
escapement, falling into water several feet in depth, so that they 
cannot strike the bottom or their seats with any force. To put them i: 


‘the! failure of inventors to realize the readiness and ease w ith a so 
‘this operation of reversal can be performed.. The only application 
which this device has received hitherto is in the temporary arrest of a 
the flow over weir. In this situation its reversal without 
7 additional set of shutters would be difficult and dangerous, requir- — 
J ing x powerful mechanism. Ina wide channel, with a gentle current, — 
re operation would be formidable if all the shutters were required to a = 


be raised or to be remain erect; 


he 
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ed with their free ends up stream. It is apprehended that __ 
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ON MOVABLE DAMS. 


to raise each reverse, weigh down latch it be- Mr. 


ha erect in water 8 ft. psa moving with a tah ad of 4 ft. per second, 

“4 ‘would not pull more than 150 Ibs. on a line attached to the top. — On 

_ throwing down the dam it would usually be advisable to weigh down 
the shutters a1 and latch them down stream. This would be imperative if 

i flood were imminent. The work of raising and reversing them can be 

Ee _ done as the workmen find time. © As there is necessarily a depression — 

on the down-stream side of the dam, it would naturally fill with sand 
“or gravel during high wa water while the dam is ; down; but the « 

flow w hich takes place after the dam is raised will sweep these re 
deposits away with certainty and thoroughness. — Little deposit is to : te 

= apprehended on the up-stream side, as this presents a smooth, 


unbroken surface while | the dam is down, ig the stream is in no con-— AS 


ing loose the chain under a heavy 

is unnecessary toenter = 
into these details. Such a device, ie 
operated by rods or chains can be > 
in innumerable forms 

by any skillful mechanician. 

Modern engineering is under no a 


Fia. 
> ‘hes of an the pressure of a trans-— 


= through a thin wire a distance of miles will set in motion eo 


force capable of — war out of the water, and this: by 


principles. _ A rod, jointed to the bottom, carries at its free end a 

deep eye or short tube, with its axis horizontal. Each shutter is sup- " : 

ported by two chains, each chain being attached to a short plug which 

enters this eye, not meeting, but leaving a short s space ‘between the tw 

plugs. ‘This space is occupied by a cartridge of explosive powder en- 

closed i in a metallic case. Ki The rod is hollow, and through the —— 
‘passes the electric wire. A This runs to the center of rotation of the. J 
‘Pods, and thence to the shore through the hollow trunnions on which 

the rods rotate. When, after throwing down the dam, the shutters are 

raised for reversal, a new cartridge is inserted, and the plugs confined - 


place by walang wont ith spun yarn to them from 


and years. Fig. escapement designed on these 
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by the author, the only ‘apparent ‘exception being ai as to the 
wi 


BS 
be readily understood, however, that permanent packings 
introduced should the resulting advantage be found to justify the F 
means. is suggested for the consideration of those who are om- 
bitious of distinguishing themselves in this branch of engineering that 
_ they would be more likely to attain success by studying and dovengy: ae 
ng the two simple forms of shutter herein presented t than by invent- 


weler | power, the height of the dam is fixed by legislative restriction, 


, Be _ by orders of Court, or by agreement with mill or riparian owners above. 


ath is the eens of the weir or overflow that is limited in t this manner 
ml 7 The height to which water 1 may r rise is 


left to the control of natural agencies, 


level of the 1 river, constantly subject 
| to ) overflow. On this land no ‘cro 
Neither can any permanent structure 
- be erected which does not rise above — 


of great value, not only ‘a8 increasing the acting on the wheel 
= in low stages of the stream, but as enabling the water of nights gi? 
ae holidays to be held to a larger extent for use “during working — 
pe hours. The fixtures for accomplishing this result are ¢ called flash 
we - Adam owner always obtains this privilege u under the expressed or 
implied agreement that the passage of the water over the weir shall be 3 
left free during high stages of the stream, otherwise the privilege of 
fiash boards would amount to the privilege of raising 


“tion is very imperfectly fulfilled by the methods in common use» 
which consist generally of boards resting against iron pins | let into the 
dam, as shown in Fig. 25. This: sa a system | f 


bee q P- Mr. Frizell. apart while loose. In lowering the shutter to its up-stream bed, the & 
a god falls on the bottom, and the chain lies over it, thus avoiding kinks, 
g + 
No method of tripping by rods or chains could be devised with solittle 
he. 
— 
— 
=| 
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im 
Fie, 25. 
& highest flood. VéFy little additional damage Is done 
— 
— 
form of flash-board barrier susceptible of being raised or lowered 
et will. without anv reference to the stage of the stream. This condi 


of 2 and 3 being more common. 
a ‘This arrangement holds the water well enough, but if caught in a — iy 


‘flood there is no relief till the pins are broken down by the ee Sate 
of the water or by floating ice, in which event the boards go down 
stream. When the falls, the boards are left without support 


3 wind, if not fastened to: the pins. € Fig. 25 indicates one mode: of f sten- 


“the pins. — The joints are tightened by throwing in horse-dung, saw- — 


mixed with sand, or similar material. 


of 6 ft. ‘during low wi water ale involve n no o material injury to. any in- 
terest whatever. It has long appeared to the writer that the principles — 


of movable dams which have received such development in recent 
yan might be applied with great advantage to this case, and | he pre- 
dicts that the practicability of such 
q applications will, before many years, : 
become apparent to those who have 
such interests in charge. As showing 
the line on which such application will 
probably take place, Figs. 26and 24 are 
given, representing the application to d 
existing dam not constructed 
this purpose in view. Toa a new dam 
the principles could be more advan- & 
tageously applied. The barrier con- 
sists of a line of shutters hinged to the 
of the dam at the -stream 
and supported, “up, by props 
testing near the down-stream edge. 


the props and This chain leaves the dam at the | abutment 
runs: to a capstan, winding in on which the props can be 
tripped and the shutters can be successively thrown down. The oper- 
_ ation of raising the shutters is not required till the stream has fallen Me 
c te a stage al allowing: the entire flow, at certain hours, to be e drawn by 
mills. At such times the water is below the cap of the 
the aida of the shutters is perfectly simple. The shutters would be 
; a liable to the same difficulty as the boards, being lifted clear of the 
rope by the wind when the pressure is off, allowing the props to ga 
out. This would be obviated by employing the form of hinge shown 
ay Fig. 27, limiting the movement of the shutter and allowing - ra 
_ to be strained up with considerable force before inserting the prop. _ 
The fall of the weather — be conan by the water underneath 
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CORRESPONDENCE oN MOVABLE DAMS. 
Mr. Frizell. it, and when lying ‘flat on the masdary it could suffer no injury from 


4 floating bodies. The only injury to be apprehended from the fall of 
the shutter is from extraneous bodies lying on the top of the masonry, si 
should be guarded against. . A stone thrown in at random 
would be v very certain to be received in the cavity of the hinge. — Tt oF 
ee a might be thought that the wooden props would be liable to be caught 
oe 4 under the shutter when the latter falls, but this could hardly oceur. a é 
Before the shutter could « catch the prop, the bulk of the water 
it must be expelled, carrying ‘the | prop with it. ‘The props need 
; a be sacrificed, as are the boards in the ordinary ¢ arrangement, as they ies: 
ean be attached by cords te the main chain and hauled in with it. 
WwW Masor J. H. —Needle dams recommend themselves for 
= 2 moderate lifts on account of the small base r required, the simplicity => 


_ parts, quickness of maneuvers, and the small amount of time and 
4 money for replacement or repair of any part. For high lifts the fg 
creasing weight of the needles would soon become prohibitory, not 

“not be used, but because of the loss. 


of time in setting up, and the wie 

creased annual charge for operating. | 
The needle dam does not seem suited 
for streams bear much ‘drift, 
2 though the controllable boom at 
‘Louisa is a clever and inex 


FOR A MOVEMENT oF DEGREES 
0.27. dam at Louisa last } Novem- 


a a tight dam, and was agreeably surprised at being able to walk the fall Athi 
of the weir ‘masonry. ‘dry-shod. The pool w was drawn | om 4 
about a foot to permit some repair to a pier, and there was hardly a — 
trickle between the needles. The pass sill was under water, but the 2s 
_ flow between the pass needles was insignificant—only : a small gush bel 


ig Having taken a paper* of some 16 pages, with plates, giving an 

‘account of some experiments in regulating pool levels on the pee 

-naise Meuse, the pools under treatment fluctuating considerably from eee 


the operations of a _ great number of mills, the writer found that the ak. 


_ problem h had been solved by standing out as ma ny alternate needles as — 


_ seemed to he required by using a long-handled trident or fork cand 


a am Naturally, the author does not advocate his trestle e form, but it cers 


deserves trial on a large « scale. eit The writer saw a model of tal 
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lift that of the be put it in no 


2 


f cost, and probably with considerable gain in speed of maneuvering. eer 
This form should allow considerable overfall. 
However, the bear-trap forms, in spite of the great base required, — ae 
a and of the many objections raised against: them, see: seem to be gaining ei 
friends, and are not unlikely to be used on a large. scale. The idea of aor 
: maneuvering a dam by the power of the stream itself, holding its crest — c 
at any height desired, or making almost an open river by the turn of a re 7 
ae hand- wheel, is exceedingly tempting. . Lumbermen have e built many ae 
of different forms that have not been expensive or failures, and it is ee 
4 not beyond the skill of engineers to develop practical forms and to 4 “te 
deduce trustworthy formulas for them under allconditions, = 
Unequal distribution of water pressures, and not merely i improper 
proportioning o of moving s parts, seem m to b be the chief troubles, and ool 
_ writer thinks he has solved the problem somewhat after the method of 
P Major Marshall in his last improvement on the original bear-trap, and 


is glad to agree with him i in believing thas | the forms are the 


‘The Lang gate, though held to be a step ne on account of on _ 
idler, requires correct proportions only to insure its working 
all conditions. Gates forming inclosed chambers demand the most wae 

= machining to ii insure the parallelism « of four axes, and 


3 “out from their The inclosed forms, of. 
_ the Girard or Parker reversed seem most desirable, would probably be 

efficient with respect to ratios of lift and 

ae 7 The writer feels that bear-traps are indicated for streams of <a 


between high and low-water or of great s sensitiveness 


of little moment, being a difficulty that can easily be overcome. — oe 
erly papuenets and ‘sufficiently nang | leav es can n be built and | the 


is practically what Captain Chittenden i is doing dam dam No. 1 

River, with every prospect of success. 
 Asto initial head: if it should happen to fail at certain stagesofback- 
water, or be insufficient from the first, any simple auxiliary form may be ‘.- 
_ used, as in the double-shutter dams, to be dropped and secured afterward, 

_ The writer would favor the use of compressed air, which should be 

admitted into self- -discharging pockets of the main moving leaf; the lg 

é EP being tigre by turbine power or by inexpensive hot-air or coal- oil. 
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James H. Fuerres, M. A Soe. E. —This paper, in the 
so the various types of movable dams 
i = use in this country and abroad, cannot fail to be of practical utility 3 


by bringing out | many of the valuable attributes of the movable dam 


which are at present but little appreciated. 


hat” ee great obstacle to the more frequent use of these contrivances . 
Cy _ has been their expense, as compared with stationary dams. As the | 
author has pointed out, however, the fact that their ‘crests may be 
fast - brought to a higher level relative to the extreme danger flood height, 
x indicates that their use may, in certain locations, permit the construc- es 
te 
_ tion of fewer dams in a given water course than would be possible 4 


with 1 fixed dams; and although the individual movable dams may cost 
; more: than the individual fixed dams, the total cost of the series might ae 
not be much more with one type than with the other, sa ‘ 
In addition to the requirements that a movable dam should fulfill, — 
as enumerated by the author, it might not be out of place to add that — : 
it is desirable that the form of construction should permit the o e opening - 


os of the dam at different points in its length simultaneously; that its 
=. _ character should be such as to permit the passage of sudden floods; — 
that i in special locations, where damage from drift-wood or ice is to be 
i e apprehended, the form of dam should be such as to pass the floating 
“masses with the minimum risk to the’ structure; and, that under cer- re 
tain conditions, in a cold climate, it should be possible to operate the 
_ dam when the pool is covered with thick ice. Further, leaving out the | 
; ae of the topography and the physical characteristics of the 
- ie location, t two additional 1 elements must be considered; these are the 
= or iginal cost of the dam, and the cost of maintenance and operation, — no 
. Needle dams cost less than any other form of movable dam Co 
J — present in use, but in point of operation they are more expensive cre 
- than some of the other forms. . Under ‘some conditions it is probable — re | 
that the annual expense, including interest, sinking fund charges and 
cost of operation, may be higher for the needle dam than for some Bi 
others, which cost more for installation. The writer, in these remarks, — 
does not presume to imply a on the form of dam 
Reliable figures regarding the cost of movable are 
rather difficult to obtain, and the writer hopes that in this discussion, . 
- much information of this kind may b be brought at out | by ’ those who have 
oh had experience with | different forms. 4 
\ 3 t On page 432 the author calls attention to the fact that there are, to sia 
his knowledge, no dams constructed wholly of needles except the one 
ae in this country. The reason for this is that it has been ‘Tecognized in . 
European experience, that it is very difficult to make a passage-Wway 


floods needle dams ina short enough of im to 


— 

* 

— 

— 

— 

— 

= 

— 

— 

— 

| 

— 

— 

— 

— 

— 

— 

— 


- this reason, generally, the weir will be ident to be of some hae per- , 
- mitting the water to flow over the top edge; such as the Chanoine Sa 
wicket and its modifications, or the Desfontaines, the Girard, or Thée- 
nard weirs, or the Boulé gates. M. Poirée recognized the dangers from 
floating bodies and ice to such an extent that it was his practice to a oe 
_ provide large and ample weirs at each of his dams for the passage of a 
floating bodies, and to prevent the flooding of the tops of needles 
aad trestles. ‘7 ith a more rigorous climate than that of Kentucky, it ae 


jsa question whether, i in cold winters, considerable trouble would not 


be at the Louisa dam. = 


causes, this ice will break loose and float down i in masses 
toward the dam. If, then, the needles of a needle dam are removed, ra 
the velocity of the water will increase, and the cakes of ice will be + 
carried down through the tr estles, or may pile up on each other and be 2 =< ia 
difficult of removal. Eventually the dam may be entirely taken out, but — i. 
the process will be slow and attended with considerable danger, both to | : 
D: the operatives and to the structure. If the cold is very intense, the ice 
& formed above the dam may ‘become very thick, and the waterissuing 
between the needles will freeze, not only on the down-stream side, but on seine 
between the needles themselves, and the whole dam will be frozen into a + 
: asolid mass. It would be difficult to foresee the extent of the possible — a 7 
damages if a sudden flood should co come down the valley when the dam 
‘ One reason why the inconvenience due to ice has not been giv en 
more prominence is that in most existing cases the dams serve only > > 
r toaid navigation, which is closed entirely in cold weather, and conse- - + 
_ quently the the dams are frequently knocked down completely at the close _ 
‘of the season of nav igation. When, however, the limits of the fluctua- 
: tions of the surface of the: water, from periods of drought to periods — 
& of extreme floods, must be kept between fixed points throughout the 
_ year for the development of power, the — of water, or for other _ cs 
purposes, then the necessity | of providing for the passage of ice and pots 
_ floating bodies will have a great influence on the determination of the __ 
_ type of dam to be used. _ The author admits that at Louisa, it would © 
a have been better had another form of dam been used for the weir. ar 
doubtedly, the Poirée dam, , particularly with the improvements 
uggested by the author, is simple, convenient and practical. It ey > 
has been severely tested, and, although the oldest successful form of x 


‘ous, It i is s cheap and tight, and, for channels w which do not require to 
opened with great rapidity, pre-eminently suitable. 
= idea advanced on page 491, describing plans the author has under 
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CORRESPONDENCE ON 

: r. Fuertes. the trestle, has many points deserving commendation. This em of es. 
is, however, open to the same objections which apply to every 
coy needle dam where ice is to be ‘expected - W here trouble from ice is not ye 
anticipated, it would unquestionably be an improvement on the older 
‘The very expensive system of movable dams, consisting of the fixed _ 

oe —overhend- bridge serving to retain the upper ends of the elements of 7 


fe = the dam, will probably find its greatest usefulness ss in swift rivers, 
which in time of floods roll large boulders ani great quantities of 

, "gravel along their beds. The effect of this would ‘in time tend to 

destroy the trestles and other parts of dams which are lowered to the ie 
bed of the stream. — In fact, even in such locations, their great expense 


<a a would confine their applicability to the navigable passes. Dams he 
ie to overhead-bridges have one great advantage in the 


fact that they may be so arranged as to allow ice fields and large e 
masses of drift wood to pass s through them without injury to the her 
structure. _ This is done at the dam on the Seine at Poses, where, by 
slightly raising the stanchions against which the curtains roll, their a 
bottoms are disengaged from the sill, and the whole section of the PS 
_ dam, or as much of it as may be desired, is allowed to swing down 
 taeam hanging from the bridge, thus pe permitting g the floating n ‘matter to 
_ The dam at Poses, consisting of seven spans, as the author has de- — 
_ seribed, is so arranged that two of these spans can be removed and all 
nt _— theo overhead works drawn up up, to permit boats to pass at high water. a 
ae At one side of this dam lies, first, a large lock, then a relief channel 4 
a with Poirée needles, and then a small lock for light traffic. All the — 
* power for operating the movable weirs, lighting the premises, etc., is 
— derived from a turbine wheel, located at the end of the overflow weir, 
a at which there is, when the pool is full, an n effective head of 13ft., =e 


a minimum of a little over 3 ft. when the dam is entirely seunetuli: tae 
ar The power from this turbine is converted into electrical energy bya _ 


“ dynamo, and is stored in a large accumulator plant, from which it is — a 


drawn as required. The curtains closing the. dam are raised by 4 Ss 
electric cranes each of which can be handled by one 
” ‘The author’s criticism of the curtain of M. Cameré seems, to the — 

¥: writer, to be in some respects unfounded. The curtains, at the dam 
at Poses, are 7.4 ft. in width. They are made of yellow pine, treated 
with & preservative, and vary from about: 2} to 3 ins. in thickness. — 
_ They are both durable and serviceable. One curtain that the: writer 
Wy saw laid out for repairs had been in use for 10 years, and there ' was 
: bat one ribbon which needed replacing. The author’s criticism of the - tae: 


Cameré curtain, on account of its weight, is misleading. The weight 
of the needles at the Louisa dam, to fill space equal to that covered — 


by one at the Poses dam, i is the si ome as 
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RESPON 


weight of the curtain, while there is very little difference in the lift at Mr. Fuertes. — —g 
two dams. In locations where power is available or necessary 


for the maneuvering of the dam, it would certainly be economy to be ‘vs 
able to remove as much of the dam at a time as possible, and in such © ivi 
places the Cameré curtain would possess merits. In waters which run 
clear throughout the year, such as the Rhéne as it leaves the Lake “a a a 
‘Genev a, there will be no cause to fear that the spaces between the bars — ‘a ie = 
the curtains would become tilled with débris in rolling them 

For such locations the Cameré curtain is applicable; 


may, at times, be of advantage tobe able to floods from 


se § the bottom, instead of from the top, of the | dam. In the winter, when : 
§ the ice is thick on the pool, a dam of needles or Boulé gates might 
unwieldy , when, under similar conditions, the Cameré curtain 
 berolled up from the bottom with comparative eas ease, without 
danger, either to’ the | operatives or or to the structure. The danger 
foundations, urged by the author against the Cameré curtain, due to 
the great velocity of efflux of the water from the bottom of the open- lee 7. 4 
ing, need be no greater than would result from the overflow of the 2m 
same quantity of water per unit “of time, from the crest of @ weir. 
_ Proper constructions are necessary in ‘either case, and in any event the — a . 
scouring effect when the curtain is rolled up would be identically the y.. a : 
=~ as would result from m the same width of opening in a Poirée dam — ioe 
The author advocates the use of wide needles” handled by power, 


“and his suggestion has much to recommend it. _ It seems, however, _ J Me 


- 


that he is open to the charge of inconsistency when he condemns, 


80 harshly, the invention of M. Cameré as a clumsy device with no 4 

good points, on the ground that it requires” power to 


to other 1 would have: different ‘costs: per 


q linear foot; when the cost is given in this way it is very essential to i 
state also the height of the dam. This unit is, however, in quite gen- — 


eral use in France, where, also, the cost is frequently given per square oe 
meter of upright surface of the dam. . Neither a these units should be S a: 


_ The cost of the Louisa dam, viz., $245.66 per running foot, with a Pe. ree 
of 12 i is quite in comparison with the cost of of 
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y a os = an idea of the comparative cost Of different dams 1s not satisfac- Pi Be — 
= tory, on the ground that it is misleading. Two dams, forinstance, of 
| 
ml 
ter 
J 
red. oe. all approximate this one in height of lift, and, therefore, no com- a. % 
ihe parisons of cost can be given. The cost of several of the European 
vig 


the dams for the navigable “with 
at ma trestles, cost about $244 per foot. The welts w ith Poirée needles” 
cost about $110 per foot. 
ee _ Upon the Meuse in Ardennes, the av erage lift i is s only 5.9 ft., and the 

cost of the needle dam about $97 per foot. % 

‘Upon the Belgian Meuse, the Poirée dams on the navigable passes, 
- with a lift of about 8.2 ft., as ; well as the weirs with Chanoine wickets — 
and trestles, cost, on the average, $152 per foot. 
ss Upon the Marne, the Chanoine wickets and trestles in the navigable _ 
_ -passes, , With an average lift of approximately 6.6 ft., cost about $244 a 

pes per foot. — _ The weirs with Desfontaine’s drum wickets, having a lift of 
_ _The average cost of the weirs at Suresnes,+ ¢ consisting ig of Boulé gates 
oe and Cameré curtains, with a lift of 11 ft., was about $866 per foot. tsb 
a The dam at Poses, with a normal lift of 13.7 ft., cost, including — 


very elaborate appurtenances, upwards of $1 7C0 per running foot. This 


- statement, however, is somew hat misleading, and it should be + 
plained the cost of the weirs, the piers, ‘masonry, 


against it are, that it be opened always from one end; 
_ section could be lowered until all those away from it on one side were ee 


or falling; that it would be impossible to to make an opening in it 
the middle, or r at any other desirable point or points. would also 


a difficult dam to maneuver in a rising river carrying much drift-— 
wood or running ice, and also in a swift river rolling boulders and = 
Mr, F. B. Maursy, M. Am. Soe. ©. E. —The author is is to be commended 
ee: for his exhaustive and painstaking care in the treatment of the sub- Bi 
ject. Only those who have undertaken the complete investigation of 

_ a subject of this nature can appreciate the vast amount of labor re 
quired in the preparation of such a paper. 

‘The writer, as Assistant Engineer to ‘Captain H. M. Chittenden, 
29 United States Engineers, has been engaged in the designing of the de- = 
: og tails for the drum weir to be built in the Osage River, and desires to” ai 
ct * i J present some further remarks on this type of a movable dam. an 

_ considering the project for the construction of Lock and Dam 
No. lon the Osage River, a dam having a height of 16 ft. above 
low-water was fixed upon as more nearly meeting the conditions exist- 
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on “Le Ramage des Suresnes.”’ 
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CORRESPONDENCE ON MOVABLE DAMS. 

for the ‘adoption ofa vable e structure arose: from Mr. Maltby. 
hat fact that to avoid the flooding of valuable farm land the high- a : ie as 


‘This difference of 2 ft. in flood levels would avery 
able acreage, the damage to which would amount to much more than 
the cost of a movable dam over a fixed one. eee aie 
Inc considering the type . of movable dam to be built the following © 


: (1) The movable portion should be capable of rapid and safe mani-— ‘ : 


pulation under the adverse conditions of a saying rising river filled — 
with drift or running ice, with the flood arriving practically without 
warning and at any time of day or night and possibly during a severe de 

; ie (2) It should be possible to not only lower it, but to raise it under 


a full or partial head of water; for there will be times in short sudden an 
@ 


‘on rises when it will be desirable to discharge the flood without lowering — 


4 the pool above. It will very seldom be desirable to allow the pools io. Tage 
to the same level except during extremely high floods. 
> i (3) It should be possible to lower a portion of it independently, for 


- ‘pool regulation, and to again raise it against the head between ae 


, , (4) ' The cost should be kept as low as possible. ae 3 
These rigid requirements cannot be met by the or 
wicket dams, and it is believed that all the above conditions are fully 
om met in the design proposed. The proposed dam is quite fully de 
scribed by the author. A mathematical discussion by Captain Chit-— 
 tenden* and a discussion of the strains in the members and a detailed =7F : 
estimate of cost} is also at hand. The dam consists of a fixed weir 
tet concrete 9 ft. high, with a mov: able weir of structural steel sheeted - aes. 
with wo wood, having a vertical lift of 7 ft. It will be 750 ft. in length, — a 
oy _ divided into 10 sections each 75 ft. long. The sections will be sepa- e rah 
rated by piers 10 ft. wide and 4 ft. higher than the crest of the weir, ad 
Ba te These piers contain the conduits: for the inlet and egress of water _ 
intos a passage below the mov ovable: weir and also the Vv valve es for controlling 
| & flow. The valves are actuated by hydraulic engines, which are in 
turn operated by a small pressure pump on shore. : 
alle Each section can be operated independently of any other, and the me 
oe the adjusted to a The whole dam or any 
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under any conditions, in very few minutes (except when the dam 
Journal of the Association of Engineering Societies, Vol. xvi, p. 250. 
Beport of ief of Enginzers, U. S. A., 1897, p. 3956. Lat a, 


"CORRESPONDENCE ON ‘MOVABLE DAMS. 


no head). It is divided into independent sections by piers to comply. 

* with the third condition mentioned above. Ina narrow river, orinany _ 

ty ‘Position w where individual control of each section is not cousin 

necessary, the piers: may be omitted and sections of any convenient 

_ length be built adjacent to each other, and all operated from one con- ms 

Since the weir is self- -contained and all the surfaces maintain their 

~@ ‘same relative positions, ‘the ends of the sections may be « closed, hus 

4 permitting movement between sections, due to irregularity in time — 

hy and rate of falling or rising, without leakage. The length of a weir 

under these conditions is only limited by the practical limits of the 


size of the conduits supplying water to the under or pressure surface. 
a = Referring to Fig. 11, it will be seen that the movable portion is not 
self-contained, but of rigid construction and has but one axis of 
rotation. The practical advantage of the latter point will be appreci~ 
ated by those familiar with the constructive “difficulties building a 


structure with four AXes, as shown in 


teak weir, the top of the movable weir and the apeon form a smooth 
and 1 continuous | surface with no projecting obstructions and no depres- 

sions which may be filled with sand or gravel. ag 

‘The cost is estimated at about $120000. An estimate : was made b M 

_— former engineer for a Chanoine wicket dam having a lift 1 ft. less 

than that now proposed, amounting to $182 500. 

_ ‘The above amounts show a very | considerable difference in favor of _ 
the drum weir, in addition to the other advantages mentioned. © eta 
ee model of the proposed dam, of full size in section and 10 ft. long, 
with water-ways for the inlet and ‘egress 0 of water to a chamber ag 
a ¥ tioned in size to the length, has just been built. — aie is enclosed ina 

tank of proper size, and water to operate it is furnished by a Cameron 

pump with 10-in. suction. It has been operated under conditions a 

: x: near those to be met with in actual practice as it is possible to produce. | 

The operations have be been most satisfactory, and have served to in- 

crease the confidence in its behavior in actual service. 
Hutton, Wma. R. M. Am. Soc. C. E.—The author is to be con- 
my << gratulated on the success he has obtained in placing the ‘‘ needles” of 

EM his dam by machinery, the practicability « of which has been demon- 

As seen in France, the merit of the “needle” dam seomed to the 
= to consist in the » facility with which the maneuvering of the 
‘needles ” was executed, the lifts all being low. 

aa The needle dams on the Belgian Meuse are too unw nwieldy to be 

i except in case of necessity, and the regulation is therelore 


by means of the weir, Chanoine. 
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conmroxonscr ow MOVABLE, Daas. 


considerations than! the mere e matter of height an ina degree, of 

cost, which determine their application. 

ent On the Kanawha improvement the movable dams are placed where 

wi the river slope is less than 1 ft. to the mile. Where it is 2 and 3 ft. 
the fixed dams with loc ks of 15 ft. lift are © substituted. 


proper r economy, but the of the o open-n: nav 
considerably less, owing to the greater slope, and the greater velocity — 
of the current with a given yuantity of water in the stream. 
The author seems to attach undue e importance t¢ to the >depth of of water 
below the dam as as affecting its strength. hen the 
reaches half way up the dam, the stresses in the needle bars will be .~ a 
=. 4 as great as if there were none below; and in his suggested dam, 18 5 oe 


ft high, with 6 ft. of water on the lower side, the pressure | of a 
below 1 reduces the stresses about 6 per cent. 


wicket, in reducing the shock ofits fall, aur similarly with the released 4 ’ 


i but the needles and the wickets must be computed for the 


water pressure against theirentire length, without relief from 


a A If the Pontoise dam, described by the author, is excepted, the Big 


_ Chanoine dams built on the Kanawha had the same height from ‘sill to 
-erest, and some of the later ones are said to be still higher. ei i a 
In a Chanoine dam, before the invention of the Pasqueau hurter, 


ra Sandy dam is the highest needle dam yet constructed; but the S De . 


“tion than its height. In n France, as as the height of the wiehet was 
ee creased, the width of the pass was reduced, so that at Port 1)’ Anglais | fh eta) 
: on the Seine, when the height of the pool was made 12 ft., the width a 7 
the pass was reduced to about 94 ft. 
ag _ The first two dams 8 built ot on the Kanawha, Nos. 4 and 5, are 13 ft. ee 
ee high, and the passes are more than 2h times the width of the Port i a 
Anglais pass, or about 248 ft. With this great width it was neces- 
sary that the tripping ba: bar shoal throw two wickets by each of its first pe 
The e only experience then me oe had was that of the French engi- 
eee, which was followed as nearly as possible in designing the trip- G 
ae _ ping bars and machinery, having regard to the much greater forces to 2 
i be dealt w ith. 1 In other respects, where the results of observ ation and 
\ rs experience were less necessary, departures w were made from French 
forms, some of which were adopted in France at about the same time. 
Pa On the Kanawha the trestles are spaced 8 ft. apart, or one trestle to 


every two wickets, French practice having 


= improvement dams Mr. Hutton, 
Movable dams are certainly a great imp 
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adopted, as it seemed inexcusable to fill the river with Hae only to 
operate a second dam below. The double. spacing of the trestles was 
rendered practicable by | carrying the winch on a truck with three - 


axles, so that in raising an intermediate wicket the lateral stress was — 


- brought upon the trestle through the wheels at the ends; at other — 


‘times, the central wheels alone transmitted the stress 


eZ An interesting feature in the constructi ion of the foundations of the 


Port Villez dam was the rubble masonry blocks built on the shoreand i 
run to the water on a railway truck. The French masons are experts 
-_ _ in the rare art of building rubble masonry solid, and theirengineersin 
a many cases prefer bloc ks of rubble masonry to blocks of concrete. The = 
truck entering the water until the block as sufficiently submerged, 
9 a float came over it, took hold of the clevis built into the block and Po 
__ earried it, reduced in weight, to its place in the wall. _ The site of the \ ay 
was s surrounded with these blocks, and the interior was filled 


‘via: common in France by means of hinged buckets, opening in the bothetes: re 


a. on trial before government ‘engineers and nav igation ‘interests since 
4 their introduction in America, but their great cost has r restricted their 
Be.) number and confined them to the more important rivers. The appre-— 
ciation in which they are held abroad is shown by the fact that they — 

- been built on streams where the combined length of pass: and 
weir ‘was scarcely, 200 ft., and while their use may never become as 
- extended in America, they could doubtless be constructed in many ie 
i places without a cost greatly in excess of that of fixed dams, by em- — fe 
ay Unfortunately there has | been no precedent for high lifts in dams of % 
the class required to cope with the sudden floods of the Ohio Vv alley, a 
ee the first movable dams have been built; for the high-lift dams of . 


are on rivers of slow regimen. There is great 


i ft.; yet the latter dam during the twelve years of its existence is said ms 
fou to have given every satisfaction, and its unusual height saved the a 
construction of another ‘lock and dam at Andé, 6 miles above. 
the same success could not be attained with dams_ swift 
ova rivers, if designed with proper skill, would be hard to say, and the ex- ex- 
ae periments recorded by the author ao that many of the objections 
hitherto urged can be overcome. The advantage of high lifts as 


a regards ¢ cost and nd operation ¢ cannot bs questioned, and might am i to ae au 


CORRESPONDENCE OM MOVABLE DAMS. — 
4 hod had been found indisp 
q Mr. Hutton. wicket. 
il 
— 
— 

— 

a 
— 
— 
— 
4 

— 
— 
— 
— 
— 
— 
— 


CORRESPONDENCE ON MOVABLE DAMS. ad 


The needle dam suggested by the with Ww ide-span trestles, 
would seem well suited for deep passes, more so, “perhaps, than the 
2 Chanoine system, as 20-ft. wickets might be difficult to handle in 
rapid stream, besides being more expensive than a similar surface of 


needles. The Chanoine dam, it is true, has the adv antage of each part 
Pe being independent of the next, but the same result could probably be a a 


secured in a needle dam with trestles 20 ft. or more apart. 

und The Thomas ” trestle dam also seems a very practicable combina- 

tion, and a ¢ dam of this kind could be operated more easily and safely cS a & 
than any present standard type, except the bear- trap or ‘the drum ea = ee 

- - wicket. With trestles for lifts higher than that shown, the writer finds i ob 

a that as the outlines are changed to suit the depth of channels the up- ide: i y 


ward tension on the begins to ‘until, | in a, 


ward or horisontal. The of this are, ote course, , that the 
a heavy anchorages of masonry and of ironwork, required to hold down a. 24 


4 

other types of dam, could be dispensed with. The writer would 

gest the modification of placing the backs" of the channels near to- 

gether and stiffening the up-stream plate with an angle along e each 
: edge braced to the channels; in other words, forming an ordinary oa 


Apraur M M. Bowman, Esq. —The only bear-trap dams operating ‘suc- Mr. Bowman. 

cessfully are those built according to the most primitive type, having” fe one 

only the two flat leaves turning upon two fixed, parallel, horizontal 

4 axes, the lower leaf folding under the upper one. They can only be Eur i 


said to have been a success in short spans, not exceeding 60 ft . in 


4 


eu -Tength. In order to ov ercome the twisting and warping action so de- Viet: 
“structive to these flexible gates, the idea was conceived of constructing 


_ adam in which the deflection of the gates, for a given distance, could — 
be kept well within the limits of the elastic resistance of the material — 
. used in its construction. it is attempted to accomplish this by the 
"stiffening of one of the gates, preferably the lower one, ‘where 
Bi 4 principal forces act, by transverse webs or girts, in a direction a! o 


to the axes, by which means it | is believed thet the working span may 


either | end, , with supply of water, hee 

_plish its initial movement by the opening of valves. 
: 3 have been opened, admitting the water under the gates, the force of the — 
a es existing head will be immediately transmitted to the gate at the end 


next the valves. ‘This end would immediately r rise, while the more dis- 


tant portion of the gate would remain at rest until the 1 necessary lift- 
Be ing force reached it. This uniformly varying force causes a curve i ua 
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"CORRESPONDENCE ON MOVABLE DAMS 
| The» ‘more exible the gate, the more apparent 
ae” ill this curve or wave become, and the more injurious will be its effect 
upon the structure and the upueel its tendency to lock and bind i in its 


The calculations for ‘deflection have ‘based upon the following 


the water at the end, have been the head, which is 
.. a maximum at the ends during this instant, diminishes uniformly 
os toward the middle. =" It has been found ac cordingly, that (assuming — 
ae ‘the g: gate to be a cantilever held down by its own weight so that ata — 
iy distance of 50 ft. from its end the gate remains at rest and is fixed) 
_— when loaded with a ~prprey-d varying load between the limits of zero 2; 


aN 


the will not be than 839 i ins. foes a length of 50 ft. 


ns: 
D= 19 pt 


1.839 ins. per determined. 
2 
other important factor in eliminating deflection is the prev ention of 
— leakage. _ The gates should be made, as nearly as practicable, abso- 
—— Tutely 3 water- -tight ; thus reducing the ) loss du due to velocity- head to a 
minimum, and thereby ensuring maximum pressure- -head and its: 
. Accordingly, by thus stiffening the gate with transverse webs, 
and also by the dam watertight, thereby distribut- 


— 
— 
= 
: 
alent to the head necessary to cause the 
— 
follow 
— 
— 


es The followi ing is a mathematical solution of the problem of ae 
ion as determined for the new bear-trap dam to be built at Dam No. © a 
6, on the Ohio River, near Beaver, Pa. It consists of three spans of 
20 ft. ‘each, i is 13 ft. 2 ins. ‘high, idth of to 


of load to lifting pow 


q Y= lower leaf — base és 6821; 


= maximum height = base x 98287; 


n = = ratio > of the pressure to the 


.. In continuing, let it be e assumed that the gates are lying flat upon oe 
_ the river-bed, that the weight of the lower gate acts along the } line of ies PY 
its center of gravity, and that an additional downward pressure, | equiv- % 
alent to the actual calculated force due to the weight of the upper 
gate at the point of contact of the two gates, acts along the same line. By. 
_ By referring to Fig. 29 and the accompanying table of forces it ie = 


cosec 


ent ie lieved that the deflection will become inappreciable and the wave Mr. Bowman. _ 3 
lect action along the crest so suppressed as to eliminate all injurious flex-_ 
ing 
lower 27 ft. in width. Fig. 28 demonstrates the determination ie 
: 
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But, 451 Ibs. at the point of contact i is equivalent to rt ae 


a}. in along the line of the center of gravity for each lineal foot i 


pressure slightly in excess of 
< this amount), acting uniformly 
lg ‘each foot of the dam at ~ 
‘same instant, the gates would rise 
showing any deflection. 
— since all flexible gates ex- 
| passing from the end toward 
wih middle of the dam. For the 
‘that it has its a value 936.7 Ibs. p per 1 lineal foot or 78.06 Ibs. per 
; lineal inch at the end and diminishes to zero at a distance of 50 ft. mane 
the end. The formula for deflection can then be deduced as follows: 
Let p = pressure per lineal inch at outer end of cantilever. 
Hj ‘The t total load varies uniformly from zero at the fixed end to p at at 


Take a section A B (Fig. 31) anywhere in the cantilever distant a 
from the end; let /=the span in inches. Then since the load per 


lineal inch at adh point | is proportional to its distance from t the fixed _ 


ond, pressure: per lineal inch at A B= p- Now, to. 


mine the bending moment at any section A B, consider the portion ae 


a the e right of the section and ey 
a 


— (44245 
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DENCE ON MOVABLE DAM 
The ending momen ‘ ey Mr Bowman. ma 
p- = X= “by . 


equation to the beam from whic he the. deflection is deter-— 


moment of inertia. 

= modulus of elasticity. 

radius of f curvature. 
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curve. is nian to axes ond and ye are ‘the 
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when y isa maximum /. 


Now, to determine the inertia | th stiffening girts 


4 angles 4” x 8° x 
web pl. 36,45" x 
2 cover pl. 83" 


x 


4 x 8° x i" 
pl. 20" x }" 


cover pls. 6)" x 


— 
— 
— 
— ye 
— ‘ 
= For Girt No. || 
Girt No 8s 
Bor 
— 
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= 


girders owinging on the hinges are perfectly stiff and act without nt oe 
ak the modulus of elasticity, depends ‘upon tl the material, eer for 


Hence, referring to the formula for deflection and substituting — 


ymax. 


- able tendency, in a long gate, of warping and twisting, has been prac- ° 


tically removed, and that with proper its crest will easily 


his gratification at the given to his efforts, both in 

the discussion and in private letters from engineer officers and civil .t 14 a 
g engineers, and to cordially thank those who, whether members 0 of this — 
Society or otherw ise, have contributed to the literature upon the sub- 


ject of movable dams: in this discussion, and who have, with gentle 
hand, pointed out a few of the author’s errors of statement and omia- 5 
sions of facts, apparently well known to those engineers whose metr o- 
-politan surroundings have enabled them to keep posted | on all new 
_ The account given by the author was ia intended as a résumé, it in Zz 
80 far as it treated of other dams than that built by him at Louisa, © 
most of the information therein given w was compiled from. foreign 
"publications of no very recent date. This has led to some errors which y 
are corrected by Mr. Vernon-Harcourt in his discussion. ” It was 
hoped that the paper might stimulate those in actual charge of dam )- 
construction and students and observers of the s 


same to further ag 

remarks which would be of value to the profession. While it hasfailed 
to elicit anything from those in immediate charge of movabledam 

construction i in America, it has brought forth valuable information ; 
d suggestions fi from those who have studied t! the subject and those 
who have observed the practical working of mov yvable dams in Eurc ope 

al The author confesses to disappointment that the idea dwelt te 2 +3 

in the paper to the exclusion of all others, that, in future, dams should _ a. 
be built of higher lift than heretofore, has not been ‘more fully 

. cussed, _Tti is of vital importance to secure for a dam every ‘available. 
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ve 
— 
4 
: 
& 
4 
4 
— 
an 
| q 
A 
cay 
i 
deere, 
decrease the aggre mig 
—— geregate cost of improvements, and this feature should a 
q 


CURRESPONDENCE ON } MOVABLE DAMS. 


ype of dam, while of great importance, is econdary to the height 
Some of the discussions will now be briefly touched upon, after 4 
+ abi will be given a short description of the new method of simul- 
taneously placing the large n needles in the Louisa dam, which has been 
4 in successful operation since January 12th, 1898, and which has ren- 4 
os dered it possible to apply needles of any desired dimensions todams on _ 
_ Mr. Vernon-Harcourt’s remarks are valuable as coming from a 
; , gentleman of wide opportunity for observ ation of the actual working 
of movable dams, as well as an author of undoubted ability, and the — 
author is grateful for his correction of a statement in regard to the 
-_ _ Krantz dam, which statement was made upon the authority of a French 
4 treatise on river published about 1875. ‘The author had 


“ mention was made of the Krantz weir, , but rea had no idea of the shen- 
mee. The author had read the description of Indian weirs by M. Buck- 
ie, dey, mentioned by Mr. Vernon-Harcourt, and was aware of the adop- 
tion « of the hydraulic brake for regulating the rise of the Thénard : 
- counter shutter, but he had been informed that, even with this con- 
trivance, the chains would now and then give way through the failure 
_ of the brake to act or for unknown cause.  Asto the drum weirs of the 
oi river Main the author had very meager information, and even that 
_ seems to have been incorrect. To those desiring to study this form of 
_ weir, reference is made to the papers mentioned in Mr. Vernon-Har- 
court's discussion, and to M. Timonoff's work the of 


4 needles for adjusting the water level potenan the dam” will have to be 
modified | somewhat since » the apn adoption of the plan for plac- 


narrow that the spaces will not permit the passage , of drift-wood after 
" a the planks have been taken out. es Again, the maneuvers would be en- 
tirely too slow for a river which rises as melas a0: as most . American — 
Most of those forms of dam which de of necessity be pat in an 
_ taken out very slowly, such as Boulé gates, Cameré curtains, etc., a 
7 a cannot be considered for streams similar to the Big Sandy, which — 
carries 3 drift on all all rises, but may well ell be. adopted on European rivers — 
rise quite e slowly and carry very little, if any, débris. The 


wide of the trestles will overcome the often 
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CORRESPONDENCE ON MOVABLE ‘DAMS. 
z ‘against _ use in both wicket and needle dams, an¢ 
dar to that at Davis Island, wherein the trestles were destroyed by — 
«drift piling up against them, would probably be impossible, or at ) 
~ Jeast improbable. a There is no difficulty whatever in making the spans 
and it would be very difficult to destroy the for such 
spans because they would, of necessity, be very § strong. Drift, in such. 
quantities as to prevent the complete lowering of the dam, would 2a 
secumulate in spans of that width. 
& The statement that ‘‘ where large masses of drift are carried down ‘2 
“nd sudden floods occur, a wicket dam without a foot-bridge would — 
g provide the most convenient dam, especially if furnished with im- 
proved tripping arrangements” is at variance with experience in the 
United States. The drift permeates everything and blocks the low er- a 
. ing by becoming entangled i in the horses of the wickets. As soon as so : 
P few wickets have been lowered the drift rushes through the opening, __ Tv 
f only to return below the part yet standing and get in the way. If pe a 
small-section dams, such as wickets, gates, needles, etc., are to be put . - 
_inonthe passes, one of the weirs should be provided with a drum, ba sa! 
trap other contrivance. not operated in ‘sections, but as a 
whole, through which the drift and surplus: water mi may ‘be p passed until 
¥ itis time to begin opening the pass, which time will not arrive until ae 
_ the head between the pools has been materially reduced by the fell Beil, 
of water above andthe rise belowthedam. 
5 Mr. Fuertes states that ‘‘ it is desirable that the form of construction 
‘should permit the opening of the dam at different points in its length 
simultaneously.” Wicket dams fully answer this requirement, and 
L yet the author has never known one to be opened except continuously — fee 
from one end. x His s statement, that the ‘operation of needle dams is 
‘more expensive than some of the other forms, is open ato question. The 


Louisa dam requires only three men, while the wicket dams of the 
Great Kanawha and Ohio employ from six to eight men in operating. — : 


there are few on navigable rivers, it is doubtful if a more economically Hp 
By ‘operated dam could be found than the needle dam. 0 Considering the mo 
4 ‘amount and character of the commerce, the operation of the Kanawha © 


7 Excepting dams which are operated by the force of the water, of which e 


Wicket dams is carried on at a remarkably low cost—about $2 500 per — 
Even the fixed dams on the: same Fiver and on many 


cost of operating the Louisa dam will average about $2 200 

which includes gauge observers at up-river points, 

telephone rent, telegrams, lights, ordinary repairs, etc. ‘This will 

be still further decreased upon the completion of the system, as then re 

it will only be necessary to keep the third man during the low-water | i. 


1 
simul- 
s been 
ms on 
rom 
cking 
d the ‘a 
rench 
aban- 
Buck- 
adop- — 
énard 
ofthe 
thet 
ct of 4 4 
well 
after 
a 
etc., 4 
hich : 

The 
ised. 


that it is very difficult to make a passageway for floods 
_ through needle dams in a short enough time to give relief.” Thee 
aa is not in existence a small-section dam _ (wickets, gates, ete. ) which 
ean be opened w with a an approach | to the speed attained at the Big 
of Sandy needle dam. 7 The time for r removing the needles, as well as for 
placing them after they are made ready, is now measured in seconds, 
a not minutes or hours. The weir, 140 ft. long and 7 ft. high, has been 
opened i in 58 seconds; the pass, 130 ft. long and 13 ft. high, has been 
“put in | place, : after the needles have been taken from the water and 
set up on the shelves, in 10 seconds. 
he Mr. Fuertes has pointed out the ets from ice, and there is no 
- doubt that this isa great enemy to movable dams of any form, and 
‘particularly to those built of small sections and requiring e extraneous 
power for their operation. The remedy, far, applied both in 
America and ‘Europe, is to lower the dams upon the approach of ; 
_ rigorous weather, but this often causes considerable loss and i incon- ¥ 
4 venience to those having loaded craft in the pools, as such” craft 
e stranded and “often” ruined, and their a total loss. 


barges loaded see the summer with the expectation of getting out a 
= cold weather, and held in the pools awaiting a rise below the 


WwW ith needle dams a remedy might be applied, which w would work 2 
\ — all cases except those where unusually heavy ice had formed, and 


stream side, mentioned in the paper. _ The needles could be readily — 
_—— saved; the question of danger and injury ¢ comes mes when 
The author’s criticism of the curtain dam, noted by Mr. Fastin a 
had particular reference to its use, as at Port Villez, in connection 
with trestles. - At Poses it can well be used, as nothing has to be 
carted ashore, but even there the objection of of opening from the bo 
_ tom applies. In addition to the objections thereto noted by the 
ay author, but first mentioned by one of the most eminent engineers of 7 
; is the one that the curtains roll up ogg and become “x 


using his sliding for the spaces. 
— Its weight would be much less objectionable were it a solid gate 
_ which could be permitted to fall and float up like so many connected 
Be needles. _ Of course, for the bridge dam at Poses, the weight is not a ; 
_ serious 18 obstacle. It is not the necessity for using - mechanical power 
_ for operating the curtain that condemns it, when compared with wide 
a needles but the necessity of running i it ashore then and there while 
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— 
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ON MOVABLE DAMS. 


Needles are secured beforehand, and no attention need be paid ~~ a — 


them, after being once removed, until the whole dam is out of the ™.. 4 


- The curtain dam was not condemned by the suthor se on the ground» 

that it requires mechanical power to operate it,” ’ and he cannot - 

charged with inconsistency, as stated by Mr. Fuertes, i in advocating 
the use of wide needles manipulated by 

Mr. Hutton called attention to the small effect of the back- 

“water in reducing the stresses in the needles. stated by him, 
dams should be designed with the view that at some time there might hee by 
be no back pressure, for instance, in making repairs to the = ‘ers 
The Kanawha dams have the same total height asthe Louisa 
13 ft., but much less head. Dam} No. 6, Ohio River, » upon which 
theauthor is now engaged, will have a height of 13 ft. 2 ins., and will aa =. 

be the highest wicket dam in the United States. M. Pasqueau first eS (~: 

_ proposed wide-span trestles for the wicket dam at La Mulatiére, where — 


Mr. Hutton’s statement, in connection with the Kanawha improve- _ 


ment, that * it seemed inexcusable to fill the river with trestles only 
_tooperate a second dam below ” might quite as well be applied to the — 

Bt. as to the 4-ft. spans. — While the Kanawha improvement is a ~ 
monument to all concerned in its design and execution , and amodel 
af beautiful, substantial and economical workmanship, yet it is to be iy 7 

- regretted that, with such high banks and solid foundations, dams of — 
greater lift and complete in themselves, without additional foot- _ 
bridges (in themselves, and with their foundations, a source of great 
Mr. Frizell’s contribution contains many useful ouggestions 
The counter shutter of Thénard, ‘Fig. 20, i is inadmissible, in many — 
_ncations, be because of the sunken drift and débris which comes against — 
- shutters when they ai are up and prevents their complete lowering. a 
The down-stream shutters will act perfectly, and it is only necessary 7 
_tofind a means of raising them easily and quickly to have a success- 
; For a narrow stream, for which the author expects | to > design some 
_ movable dams he has had in view, in place of the counter shutters, he | i ar 
_ proposes to use a suitably constructed floating truss, carrying, in a 
ertical position on its down-stream side, a set of needles. The float 


would be attached to the masonry at each end (lying across the river) i . mt Me 


and the needles would be dropped, as is now done from the shelves at - S08 
Louisa dam, thus closing the waterway. The shutters would 


be raised, from the top of the float caine the truss, by suitable © 
machinery thereon. As soon as the river Tises and flows over 
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Mr. Thomas. the needles and fills the meee and the 
4 pressure will be r relieve ed, the needles will float up, and the float can 


Since wating the paper the on improved methods 
system is now in successful “operation. All the needles are 

one by one on shelves attached to frames which stand on the sill of — 

i. the pass, and are supported at the top against the trestles. _ The bot 4 

toms of the needles are just above the water, so that the flow is not 

interrupted. ‘When all is ready the releasing of light chain, which 
connects the triggers | supporting the shelv. es, permits the shelves to 

_ revolve, and the needles drop simultaneouly into the water and come — 

. _. to rest against the shoulder of the sill. Thus they go in without in- “a 
r- creasing the velocity of the current more than is caused by raising the 
_ trestles and placing the frames. It is not even necessary to close the. 

lock gates until the needles are in place against the ; sill, but this must . 

_ be done speedily thereafter. The frames are so constructed as to guide be 

_ the needles into place and prevent the current from carrying them 4h 

down stream on to sill. success ss of this core 


increase the spans of the trestles and place ‘the needles below the ni 
_ of the trestles, instead of above, to obtain a needle-dam which will be _ 
—_— to any desired width of stream and be lowered at the rate E 
of from n 100 to 1 150 ft. of of dam per minute on the weir and from 50 to sm 
100 ft. per minute on the: pass, if necessary or or advisable, an and of placing Pe 
needles at the rate of 4 ft. of dam per minute with three men. “_ 
Placing the Needies.—The needles in the pass of the Louisa dam 
oak about 275 lbs. each and are 12 ins. in width. They are placed q 
_by three men with ‘the | greatest ease and dispatch, and it is possible — 
to close passes of any width without increasing the head beyond a few, '-Z 
" inches while so doing. During the coming season it is proposed to Nv 
use a dozen needles, each 3 ft. or 4 ft. in width, as wide as a Chanoine : 
wicket, for experimental purposes. - ‘The method is as follows: a 
series of light frames having upright slats or on 
“4 the sill at the bottom and against the trestles at the top, is placed 4 
across the entire pass. Just above the water level, at the stage at 
ow hich it is proposed to place the needles, each frame carries a little " 
_ shelf fastened in the middle ona trigger, the - down- stream end ot 
which i is held in 1 place by an upright lever, The two ends of the shelf 
rn are supported on hinges. connected with the frame. The simultaneous i 
=. throwing of these levers, when the needles are standing on the shelves, — 
will release the triggers and permit the shelves to revolve and drop — 
the needles into the water, , when the slats or rods of the frame will 
“guide them into place an and prev ent ‘their being carried over the 
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are connec 

- jnclaws in the tops of the levers. One end of the chain is made fast es 
wil allis ready, when it is operation permits all the 
levers to fall, thereby releasing the triggers and causing the needles 
to drop into position instantly. This invention has. proved wholly 
satisfactory, and permits the dam to be erected with the regular force of — fi 

aS men, using the steam derrick on the needle-boat for placing the 7 

i needles ¢ on n the og A number of the needles may be placed ee 

others if desired. “This method will readily admit of the use of 

peedles 4 ft. wide, weighing over 1 000 lbs., and of placing them on 

z shelves ready to drop at the rate of one needle per miuute. In eet 


new dam there is no doubt that the trestles can be so designed that 194 


he needles can be placed ‘simultaneously w without the use of frames, — 
Regulating the Pool.—When the pool bas once filled it is necessary 7 
te provide for the escape of the surplus water. Authorities on mov- a 
able dams have pointed out the dangers liable to arise from permitting 
4 the » needles to overflow, but, with th due regard to these authorities, the | - 
_ writer can say that there is no danger whatever in allowit ing an n overflow < 
ofa few inches in depth; in fact, were the needles to be replaced, he » 
_ would certainly recommend a design which would permit almost an ae 7 
unbroken spillw ay along the crest. 
cc construction of the needles for this: dam is such that only about 
} one-third of the width of each needle can be submerged without raising on ites aay = 
i the pool several inches above its normal height, and it was necessary at 'a 
to adopt some other means of wasting the surplus water, particularly — oe ~ oe 
on arising river. _ This method consists in re-poussing © or pushing a 
the heads of alternate needles. — As there is a pre pressure of some 550 Ibs, nei 
¢ on the head of each weir needle, it was necessary to devise means a =f) 
them stream. A home-made ratchet- jack was used for rsome 


in the of this, the writer was surprised to find i in 
De Lagrene’s ‘‘ Cours,” not only a suggestion that needles might be 

re-poussed (although it had not been done) and held back by sticks 
3 placed across them and against the adjacent needles, but also that he 
described a jack which he thought might be used for ‘the | purpose. 
_ The needles at the Louisa dam were not of a design suitable for wing fi 
: moved with such a device (the lever being inserted behind the needles), — 
i but another was soon designed, after a practical test of ® model or m 
two, which has, to this writing, giv en n good s satisfaction. : little. 
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CORRESPONDENCE ON ‘MOVABLE 


pin for -hidling it is introduced with a pair of tongs. A light, floating : 
platform is used, in order to ‘pulltl the lever over t to the proper amount, — 

but the device can be made, so that by bending the handle down ~ +4 
the foot-bridge, the whole operation can be performed without the use 

7 of a float. To replace the needles, the operation of the lever may be é 
reversed, or they may be checked \down with a line passing around a 

snubbing post on the float. It is probable that the lever will soon be 

= - improved by placing rollers at the ends of the legs and by arranging “s 

_ it so that the entire work may be done from the foot-bridge, without oi: 
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